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he year Poland was invaded, a mid- 
western foundry rebuilt its annealing fur- 
‘naces. 

That was a long time ago . . . when 
“Dunkerque” was only a provincial place- 

name. Before “Pearl Harbor’ became a . 
ygan and a challenge. 

iroughout this whole period . . . since 
9... these mid-western furnaces have 


at a temperature of 1730 F. The B&W In- 
sulating Firebrick installed in these furnaces 
the year Poland fell are still in service 
_ and according to the user, have required 
practically no maintenance. 


This is just one of many examples of the 
low cost of B&W I.F.B. on a life-term or 
service-year basis. D 


“Your local B&W Refractories Engineer will 
gladly give you other cost-reducing data 
on these remarkable firebrick. 


THE BABCOCK & WILCOX CO. 
Refractory Division 
85 LIBERTY ST., NEW YORK 6, N. Y. 
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WHO 


ARE THE AUTHORS In This Issue? 


The men whose names are show» on 
these two pages deserve the th-nks 
of the industry for their contribu. 
tions to the 1945 “Year-'Round 


Foundry Congress”... in 
cases, completed in spite of can- 
cellation of the Detroit convention, 


fniany 











C. C. Brisbois 


In this issue: see 

Improved Methods 

of Making Plaster 

Composition 

Match Plates . . 

The author, a 
native of Ottawa, Ont. . . . Graduated 
‘in 1912 from L’Academie de LaSalle, 
Ottawa .. . Following graduation, be- 
came a Molder and Core Maker at 
Ottawa Steel & Iron Castings Co., Ltd. 
. . . Appointed Assistant Superintendent 
in 1920 . . . Served as Foundry Fore- 
man for Thomas Davidson Steel & 
Iron. Foundry, Ottawa, until 1929... 
At present, Foundry Superintendent, 
Robert Mitchell Co. Ltd., Montreal .. . 
Holds membership in both A.F.A. and 
A.S.M. 





M. E. McKinney 


Works Metallur- 
gist, International 
Harvester Co., 
Hamilton, Ontario 
. .. Author of cur- 
rent paper on Mal- 
leable Iron Control . . . Born in Wel- 
lington, Ohio ... Began industrial 
career as a Sampler for American 
Sheet & Tin Plate Co., Vandergrift, Pa. 
... In 1915, Steel Chemist with Carnegie 
Steel Co., Braddock, Pa. ... A year 
later, same position with United Engi- 
neering & Foundry Co., Vandergrift .. . 
Following World War I, he became Chief 
Metallurgist for Les Fonderies et Acieries 
de L’Anjou, La Possonniere, France . 
Returned to Avonmore, Pa. in 1920 as 
Chemist with Fahnestock Mfg. Co... . 
Returned to France in 1921 and became 
associated with Les Acieries de Genvil- 
liers as Blowman and Melting Foreman 
. . - In 1923, became affiliated with In- 
ternational Harvester Co., Croix Works, 
Croix, France, as Works Metallurgist . . . 
In 1928, appointed European Chief 
Metallurgist to International Harvester 
Co. Brussels, Belgium . . . In 1939, as- 
signed to the Geelong Works, Geelong, 


4 


Australia, for special service work .. . 
Returning to United States in 1940, en- 
gaged in malleable research work at 
Harvester’s McCormick Works, Chicago 
. . . Special service work at Hamilton 
Works in 1941, and in 1942 appointed 
Works Metallurgist . . . Has contributed 
papers on malleable melting and anneal- 
ing for various technical societies . . . 
An active member of A.F.A. and A.S.M. 





Blake M. Loring 


See paper: Distri- 
bution of Mechan- 
ical Properties in 
Sand Cast Bronzes 
.. . Co-authors and 
associates: R. G. 
Hardy and R. H. Brouk .. . Mr. Loring 
is Metallurgist with the Naval Re- 
search Laboratory, Washington, D. C. 
. . . A native of New Hampshire (La- 
conia) in 1914 . . . Holds two degrees 
from the Massachusetts Institute of Tech- 
nology—S.B. in Metallurgy (1937) and 





DISCUSSION 
WANTED! 


The men who are recog- 
nized .on these Who’s Who 
pages each month have spent 
considerable time and effort 
in preparing their papers for 
presentation herein, and the 
value of their findings can 
be materially enhanced 
through discussion. Since 
oral discussion is not pos- 
sible this year, written dis- 
cussion is earnestly solicited! 


Members of A.F.A. owe it 
to these authors to take a 
definite interest in their 
work. Written discussion 
should be forwarded direct 
to A.F.A. headquarters in 
Chicago, for publication in 
future issues of American 
Foundryman. 


. born in Glenshaw, Pa... 











Sc.D. in Metallurgy (1940) .. . Spent 
three years on teaching staff of M.LT. 
. . . Joined the staff of Naval Research 
Laboratory in 1940. . . Has contributed 
metallurgical papers on x-ray, steels, 
brass and bronze to various technical 
society meetings . . . Member of A.F.A,, 
A.S.M., A.I.M.E. and American Associa- 
tion for the Advancement of Science . . , 
As a result of his research work, alse 
listed in “American Men of Science.” 





Arnold Satz 


Author of an inter- 

esting paper in this 

issue on Elevated 

Temperature Test 

in Sand Control 

Metallurgist 

for National Radiator Co., New Castle, 

Pa. . . . Birthplace Minneapolis, Decem- 

ber, 1920 .. . Graduated from University 

of Minnesota in 1943 .. . Received a 

Bachelor of Metallurgical Engineering 

degree . . . Recently presented talk before 

Twin City Chapter of A.F.A. on “Rela- 

tion Between Surface Finish and Machin- 

ing Soundness of Gray Iron Castings” 
. . . Active member of A.F.A. 





J. C. DeHaven 


Co-author with L. 
W. Eastwood and 
James A. Davis... 
see: Reduction of 
Microporosity 
in Magnesium 
Mr. DeHaven was 
. Received 
A.B. degree from Dartmouth College 
in 1933 . . . Obtained his Master of 
Science degree from Carnegie Institute 
of Technology, 1935 . . . On entering in- 
dustry, became associated with American 
Radiator & Standard Sanitary Corp. 
Pittsburgh, Pa., until 1941, as Chemist 
and Industrial Engineer . . . Joined Bat- 
telle Memorial Institute as a Research 
Engineer in 1941 . . . Prepared and pre- 
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Alloy Castings ... 
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sented before A.I.M.E. (1935) a paper 
on Free Energy and Heat of Formation 
of Iniermetallic Compound Cd Sb... An 
active member of A.F.A. and A.S.M. 





Ralph H. Brouk 


Co-author (with B. 
M. Loring and R. 
G. Hardy) of Na- 
val Research paper 
on Brass and 
Bronze in this issue 

... Born in St. Louis, December, 1918 
... Attended University of Illinois, 1936- 
1940 . . . Received his B.S. in Metallur- 
gical Engineering from Missouri School 
of Mines, 1942 . . . Assistant Metallur- 
gist, National Bearing Metal Corp., St. 
Louis, 1940 . . . Associate Metallurgist 
(1942-1944) with Naval Research Lab- 
oratory, Washington, D. C., Non-Ferrous 
Castings Section . . . Commissioned En- 
sign in U.S. Navy, 1944, and still 
assigned to Naval Research Laboratory 
... Member of A.F.A., A.I.M.E. and 
A.S.M. 





Russell G. Hardy 


Author (with asso- 
ciates R. H. Brouk 
and B. M. Loring) 
of Naval Research 
paper herein on 
Distribution of Me- 
chanical Properties in Sand Cast Bronzes 
.. + Born in Rockland, Maine . . . Re- 
ceived his technical education at Car- 
negie Institute of Technology, Pittsburgh, 
Pa... . Became a Metallurgist on staff 
of Naval Research Laboratory, Washing- 
ton, D. C., 1943-1945 . . . At present is 
a Chief Petty Officer, U.S. Naval Re- 
serve, assigned to the Research Labora- 
tory . . . A member of A.F.A. and 
American Society for Metals. 








L. W. Eastwood 


Co-author (with 
James A. Davis, 
J. C. DeHaven) of 
Reduction of 
Microporosity 
in Magnesium AI- 
loy Castings .. . A native of Wiota, Wis. 
(1904 ) . Earned his Bachelor of 
Science degree in metallurgy at Uni- 
versity of Wisconsin, 1929 . . . Master 
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of Science degree in 1930, Ph.D. in 
1931 . . . Assistant Professor at Michi- 
gan College of Mines, Houghton, Mich., 
1$31-1935 . . . Became affiliated with 
Aluminum Co. of America, Cleveland, 
in 1935 as Research Metallurgist . . 

Vice President of Maryland Sanitary 
Mfg. Corp., Baltimore, 1942 . . . Now 
Assistant Supervisor at Battelle Memorial 
Institute, Columbus, Ohio . . . Has 
written extensively for the trade press 


‘and meetings of technical societies on 


physical metallurgy and _ non-ferrous 
foundry practices . . . Author of “‘Intro- 
duction to Metallography,”’ published in 
1931 ... A member of A.F.A., A.I.M.E., 
A.S.M., and Institute of Metals 
(British ). 





Dr. H. A. Schwartz 


Dr. Schwartz is the 1945 A.F.A. Foun- 
dation Lecturer, on Solidification of 
Metals . . . Abstract appears in this 
issue . . . A world-known authority on 
malleable iron . . . Born in Oldham 
County, Kentucky . . Received his 
technical education at Rose Polytechnic 
Institute, Terre Haute, Ind. . . . His 
degrees: B.S., 1901; M.S., 1903; M.E., 
1905 . . . Recently honored by Rose 
Polytechnic with an Honorary Degree 
of Ph.D. . . . In 1902 joined the National 
Malleable Castings Co., Indianapolis, 
starting out as a draftsman . . . Served 
successively as Chemist, Metallurgist, As- 
sistant Superintendent . . . In 1920, be- 
came Director of Research for entire 
National Malleable & Steel Castings Co., 
Cleveland . . . Known to foundrymen 
everywhere for his many technical papers 
presented before meetings of numerous 
technical societies . . . Has contributed 
frequently to A.F.A. work . . . Awarded 
the John A. Penton Gold Medal of 
A.F.A. in 1930 . . . His work respected 
by foundrymen both here and abroad 
. . . Awarded E. J. Fox Gold Medal of 
Institute of British Foundrymen in 1939 
. .- Member of A.F.A., A.S.M., A.1I.M.E., 
A.S.T.M., S.A.E., and Iron and Steel 
Institute (British) 





James A. Davis 


See paper on 
Reduction of Mi- 
croporosity in 
Magnesium Alloy 
Castings, authored 
by Mr. Davis and 
associates, J. C. DeHaven and L. W. 
Eastwood . . . Born in Ada, Ohio, and 
received his early schooling in Colorado 
. . . A graduate of Colorado School of 
Mines in 1939 . . . Metallurgist with 
Colorado Fuel & Iron Co., Pueblo, 
Colo., until 1943 . . . Now on Engineer- 
ing Staff of Battelle Memorial Institute, 
Columbus, Ohio . . . Member of A.S.M. 
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Right the First Time...and ever after 


Performance will prove you are right in se- 
lecting Bay State for portable or floor stand 
and swing frame snagging wheels. 

Bay State’s exclusive “fractional grading” 
(three degrees of hardness within the one 
grade usually offered) and “controlled porosi- 
ty” give you closer fit of grade to grind. Special 
Bay State resinoid and vitrified bonds mean 
cooler cutting and longer life. 

And as you continue to use Bay State Snag- 
ging Wheels, you will find you get the same 
results that satisfied you the first time. Bay 
State takes pride in duplicating specifications 
— again, “fractional grading” and “controlled 


porosity” contribute to the accuracy with 
which your test selections are duplicated. 

In addition, Bay State Portable Snagging 
Wheels give you an exclusive safety feature 
...and Bay State’s dual-purpose wheels for 
floor stand and swing frame use, provide a 
“wheel within a wheel”, suited on outer diam- 
eters for high speed floor stand snagging, and 
when reduced in diameter, for the generally 
more severe swing frame work. 

Send for bulletin to get all the details about 
Bay State Snagging Wheels. 


BAY STATE ABRASIVE PRODUCTS CO. 
18 Union Street, Westboro, Mass. 


ABRASIVE PRODUCTS 


GRINDING WHEELS Y 


\ < SRR 
MOUNTED WHEELS | 


HONING AND SUPERFINISHING STONES 


AND POINTS CUT-OFF WHEELS 


INSERTED-NUT DISCS AND GYLINDERS () 
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PORTABLE SNAGGING WHEELS 





Useful life of sleeves, liners and 
similar parts cast in iron can be 
greatly lengthened by suitable 
additions of Nickel to a properly 


adjusted base mixture. Counsel 


and data to help you in the selec- 
tion, fabrication and heat treat- 
ment of ferrous and non-ferrous 


metals is available upon request. 
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THE INTERNATIONAL NICKEL COMPANY, ING. Sti" 
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So 
by omething 


to look forward to 


s you formulate your plans for conversion 
A to peacetime production, look to Peninsular 
for the newest advancements in the fabrication 
and application of abrasive wheels. 


During four long years of expanded effort to 
meet the requirements of industry at war, Penin- 
sular field and research engineers have constantly 
pressed their search for new materials — new 
methods—better ways to manufacture grinding 
wheels and apply them to the problems of pro- 
duction. ; 


From this new wartime experience combined 
with the knowledge gained in nearly 60 years of 








pioneering, Peninsular promises you something 
to look forward to in the peacetime manufacturing 


days ahead. 


A STANDING INVITATION 


Our expert staff of factory and field engineers 
are ready today to help in your postwar prep- 
aration—with a production, engineering and 
cost analysis service beyond any offered up to 
now in the industry. 


The Peninsular Grinding Wheel Company, 729 
Meldrum Ave., Detroit 7. Sales Offices: Chicago, 
Philadelphia, Cleveland, Newark, Pittsburgh. 


SPECIALISTS IN RESINOID BONDED WHEELS 


A 
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Cylinder wheels for various 
types of surface grinding 
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INGENUITY in INDUSTRY 


yx The heart of American industry is its 
ingenuity to perform better service... create 
higher quality. 


jx Experienced technicians . . . skilled 


mechanics . . . earnest laborers and competent 


management... are the pathfinders that 
will make America victorious in war 


» » . strong in peace. 


R. LAVIN .& §$ ON SS. 7 
Refiners of Brass, Bronze and Aluminum 
3426 SOUTH KEDZIE AVENUE + CHICAGO 23, ILLINOIS 
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: Number 9 of a Series: ‘‘Looking at the 5 essential things you never see in electrodes!” 


ia 
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Arc-lit Brooklyn Bridge . . . before the turn of the Century 


The Light That Has Never Gone Out! 


THE CARBON-ARC STREET LAMP cast its brilliant light manufacture of all “National” carbon and “Acheson” 
long and efficiently over America’s great bridges and graphite furnace electrodes . . . electrodes that are 
thoroughfares. Then the arc blazed ahead to become __ strongly shock resistant, uniform in size, of high elec- 
one of industry’s most useful tools. trical conductivity, and that are consumed slowly. 





But the light from the old street lamp still shines Raw materials selection, however, is just one of 
in the lesson it taught us about selecting exactly the _five essential things you mever see in electrodes. The 
right raw materials for making its ‘“‘carbons”—fore-' others are manufacturing experience, manufacturing 


runners of today’s huge carbon and graphite electric- control, continuing research and customer service. 
furnace electrodes. You should insist on them all in electrodes. We wel- 


Utmost care in selecting raw materials precedes the come inquiries. 





COMPANY IME 


TA 
marion Aegon Corben Comper” 


The words “National” and “Acheson” and the 
“National” and “Acheson” Seals are registered pow toh IE ME 
trade-marks of National Carbon Company, Inc. GENERAL OFFICES: 30 East 42nd Street ce 
DIVISION SALES OFFICES: Atlanta, Chicago, or (aS, 
K Kansas City, New York, Pittsburgh, San Francisco 
EEP YOUR EYE ON THE INFANTRY mn a ape ich thin thing Cintadlo 


+». THE DOUGHBOY DOES IT! 
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MORE FOUNDRIES USE | 
DELTA CORE & MOLD WASHER 





REASON No. 1—DELTA CORE & MOLD WASHES 
Other “Ressons Why” DELTA “ANCHOR” THEMSELVES BY 


Core and Mold Washes are pre- 


ferred by a majority of foundries PEN ETR ATING FRO M 3 TO 5 


GRAINS DEEP INTO THE SAND 
4 TIME WINNER 


This bond between the wash and the sand...a distinc- 
tive DELTA characteristic... produces an expansion- 
resisting coating essential to the production of finer 


dag tliat haniiiaeee ical finished castings requiring a minimum of cleaning 


materials vital to the prosecution of the ; 
war” DELTA OIL PRODUCTS CO. a Se 


has been awarded the ARMY-NAVY 
“E” for the FOURTH time. 


MANUFACTURERS OF INDUSTRIAL AND AUTOMOTIVE OILS, GREASES & COMPOUNDS 
MILWAUKEE 9, WISCONSIN 
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HOW TO CONTROL DUST 
prom Swing Frame Grinders 


WiTH ROTO-CLONE e © ee 


These swing frame grinders no longer fill the air 
with troublesome dust. The clean floors and equip- 
ment you see stay that way since a Type D Roto-Clone 
was installed to serve these two grinders. The Roto- 
Clone removes all the dust because of the large 
yolume of air which it draws into and through the 
booths. Ease of installation at or near the dust source, 
and its positive operation under the most severe dust 
conditions, makes Roto-Clone especially suited to all 
foundry operations. Write for descriptive Bulletin 
No. 272. 


INC. 


104 CENTRAL AVENUE LOUISVILLE 8, KY. 
In Canada: DARLING BROTHERS, LTD., Montreal, P. 9. 


AMERICAN AIR FILTER CO., 


Incorporated 


Roto-Clones are available in two 
types—for. either dry or wet 
collection. Descriptive bulletins 
covering their application to all 
foundry dust problems are 
available on request. 

















In the installation shown 
here, the Roto-Clone is 
located on the storage 
bay on the floor above 
the grinding booths. 
The dust is pulled into 
the booths and up by 
the Roto-Clone and pre- 
cipitated into the stor- 
age hopper at its base. 
The cleaned air is vented 
to the roof. 

















ROTO-CLONE 


























GRINDING BOOTH 
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‘ Polishing Wheels 
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in several RESILIENCIES 
with synthetic rubber bond 


Various degrees of resilience—-from the hardest, carrying 
high abrasive content for metal removal with good finish, to 
the softest for high polish and ability to conform to irregular 
Other MANHATTAN Abrasive Wheels for surfaces. MANHATTAN’S patented synthetic bond absorbs 


Foundry Snagging, Billet Surfacing, Center- the shock of grinding and gives smoother wheel action and 
less Grinding, Cutting-off, Bearing Race i 
Finishing and Semi-Polishing (Patent No. eliminates chatter. 
2,122,691) remove metal fast with 
minimum wear. Every MANHATTAN Abrasive Wheel is custom-engineered 


to your job... is a special-purpose wheel, designed and tailored 
to your specific need. An experienced MANHATTAN En- 


gineer is always available to help you select the right wheel 
for your job... to determine not only the best abrasive ma- 
terial of the right particle size and cutting characteristics, 
but the correct bonds for the desired speeds, heat dissipation 
and resistance to wear. Consult our ABRASIVE WHEEL 
DEPARTMENT. 


ABRASIVE WHEEL DEPARTMENT 
THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 
Executive Offices and Factories PASSAIC, NEW JERSEY 
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Szlve Clein and Liwdsor 
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GRANDPA SNEZZIE’S portrait done in oil with its filigree 
1 frame has long been recognized (or criticized) as a Dust 
Collector. But certainly you will agree this is no way to 
collect dust in industry. 


y) DREAD of every housewife is the daily dust that collects 
on tables, mantels and furniture. Perhaps housewives 
were among the first to make a routine of collecting dust. 
Their methods, while effective in the home or office, would 
have little or no effect in industry. , 











3 HERE IS 2 collector of dust with a purpose—this American 4 
Blower engineer approaches all problems of dust from 
the scientific angle. He has at his finger tips complete data 


on more than 4100 distinctly different dusts, and equipment 
to analyze and test any dust. 


HERE IS a cutaway model of the high efficiency American 
Blower Type D Collector. This centrifugal dry type unit 
is used for collecting dust to minimize a nuisance or for 
the value of the material collected. It is backed by over 20 
years’ experience and hundreds of satisfactory applications. 


Have you a dust problem in your plant or process? If so, make arrangements now 
to run tests in our complete dust laboratory to determine the best type of equip- 
ment for your job and the results that can reasonably be expected. 


AMERICAN BLOWER DUST COLLECTORS 


CORPORATION, 
CANADIAN SIROCCO COMPANY, 


AMERICAN BLOWER 


LTD., 


ev ag, 
$F 
> 


. >. o 
DETROIT, MICH.  AMRIGANBLOWER 


WINDSOR, ONT. Cs 


"Dust Ov 
ous\ 
Division of American Rapiator & Standard Sanitary corrorarion 
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THE DIAMOND K 
INGOT BRASS AND BRONZE 


“Ropute Hon 


In names we trust. The Diamond K on 


brass and bronze ingot alloys symbolizes the 


reputation of H. Kramer and Company. It is 


a long established reputation based on merit . . . for the Diamond K 


is definite assurance that the ingot will meet all 


chemical and physical properties. 


H. KRAMER & CO. CHICAGO 


a 
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RIE 


FOR ECONOMY AND 
IMPROVED WORKING 


CONDITIONS Front view of Hydro-Blast room at Erie Forge showing hangar type doors, 


The 2-gun Hydro-Blast at Erie Forge Com- 
pany, Erie, Penna., is more than exceeding 
the most optimistic hopes of the management 


of this prominent steel foundry. 








IMPORTANT ANNOUNCEMENT! 


Due to a confusion in publication dates, the Hydro-Blast 
Name Contest has been extended to June 20 in fairness to 
all competitors. 
Correction of Rule 7— 

If a suggestion does not win a prize but is used later, a 
prize equal to the first prize will be awarded. 

The date of the announcement of the winners cannot be 
set at this time. 





Rear view of Hydro- 
Blast room at Erie Forge 
showing 2-gun cleaning 
operation. 














Front view of Hydro- 
Blast room at Erie Forge 
showing 2-gun cleaning 
operation. 


View of castings in Hydro-Blast room at Erie Forge 
-before Hydro-Blasting. 


Men Are 
Important Too 


The management of the Erie Forge Company 





= ae ee metas — — 


considers not only the technical and eco- Another larger steel casting to be cleaned by the Hydro-Blast method 


of wet sand and water velocity. 


nomical aspects of making castings, but also 
the working conditions which encourage the The installation of Hydro-Blast represented 
best effort from their employees. Known another effort to make the Erie Forge foundry 
throughout the world as producers of large § a more satisfactory and attractive place to 
and intricate steel castings, the Company work. This new method eliminates the dusty, 
shows an exceptionally low absentee record _ noisy operations of core knock-out and sur- 
because it is always endeavoring to improve _ face cleaning through the suppression of dust 


working conditions. at its source and the disposal of used sand. 


ne! 


CHICAGO 48, ILLINOIS 
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Garay IRON CASTINGS 
...are tough on tools such as drills, broaches, 
lathe tools, etc. By “soaking” this type of 
casting in temperatures around 1200°F. and 
controlling the cooling, the grain structure is 
refined to a degree which results in consid- 
erably less breakage of tools and a reduction 
in manhours during machining operations. 


When the Chambers, Bering, Quinlan foun- 
dry in Decatur, Illinois, decided to anneal its 
gray iron castings, Maehler engineers were 
called in. The result was the installation of 
the efficient unit shown on these pages. 


DATA and SPECIFICATIONS 


Roller Conveyor Type Air-Draw Furnace. : : i “ 
Gas-Fired — designed to operate at from 800°F to . a : i 
1550° F “i ae oe Be Aes ae I as he ea 
Capacity of Furnace—2,000 Ibs. of castings per hour. | 
Temperature variation—not over 2° F. i—_— eee. ; i 
Working. space of furnace—4 ft. wide by 3 ft. 2 in. : Sah SSR res 

high by 36 ft. 6 in. long. :7 i. 4 

Over-all length including 7 ft. 6 in. pusher loading : 

station and a 12 ft. cooling chamber—5S7 ft. 6 in. 

Electric robot control panel completely supervises 

furnace operation. 

Garden City high-temperature fan driven by a 25 hp- 

2-speed motor circulates air at high velocity above 

normal furnace pressure. 

Soaking time of gray iron castings — 1.45 hours at 

1200° F. 


You can save your customers manhours 
and tools and speed their machining opera- 
tions when you furnish them Maehler-an- 
nealed castings. Call a Maehler engineer 
today ... he is ready to work with you in 
designing a complete heat treating system. 
There is no obligation. The Paul Maehler 
Company, 2218 W. Lake Street, Chicago 22, 

ois. 
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Successful foundrymen deoxidize or “clean up” 
molten metal by a scientific method worth using 
as indicated: 


They use phosphorus . . expertly . . in the form of 
“Ajax Phosphor Copper” . . added as the crucible 
is removed from the furnace . . for virtually all 
brass and bronze alloys. 


In notched waffle sections, or in shot form, Ajax 
15% P-Cu does its work at .01% (1 oz. per 100 
Ibs.). Introduced, and having time to react when 
stirred with a whirling motion of the skimmer, it 
causes oxides to rise for effective removal by skim- 
ming from the surface. It is best to avoid phos- 
phorus build-up from back stock.* . . If you use 
phosphorus these days, use Ajax Phosphor Copper 
(useful also in producing your phosphor bronze) 


Yen 
Wy 
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Ws 
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My 
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METAL COMPANY 
AJA PHILADELPHIA 


> 


ESTABLISHED 1880 


A 4 s re) e ! A T E AJAX ELECTRIC FURNACE CORPORATION, Ajax-Wyatt Induction Furnaces for Melting 
AJAX ELECTROTHERMIC CORPORATION, Ajax-Northrup Induction Furnaces for Melting, Heating 
AJAX ELECTRIC COMPANY, INC., Electric Salt Bath Furnaces 

COMPANIES :  ssax encineeninc corporation, Ajax-Tama-Wyatt Aluminum Melting Furnaces 


AMERICAN FOUNDRY MAN 





FASTER, EASIER WITH —" TRAMRAIL 


If you are thinking about tomorrow, you 
are giving serious thought to various ways 
of improving your foundry efficiency, 
speeding production and cutting costs. 
You will find Cleveland Tramrail of pro- 
found interest because, for the cost in- 
volved, there perhaps is no other impor- 
tant foundry equipment that will yield as 
profitable returns. 

Pouring is just one example. Metal is 
tapped into a ladle on a tramrail carrier at 
the cupola. The ladle is then taken directly 
to the mold and poured. No rehandling. 
No spillage. No hard work. The crane or 
carrier rides freely and easily on the 
smooth overhead track. 


GET THIS BOOK! 

BOOKLET No. 2008. Packed with 
valuable information. Profusely 
illustrated. Write for free copy. 





Cleveland Tramrail equipment permits 
taking the ladle over the shortest route 
from cupola to mold without hindrance 
from floor obstacles. The metal is delivered 
with minimum heat loss. 

Likewise in the handling of cores, sand, 
molds and castings are important econo- 
mies and advantages possible with Cleve- 
land Tramrail. Hundreds of installations 
in small and large foundries attest to the 
soundness of the overhead method of 
materials handling. 

Our sales engineers will be glad to 
survey your needs. Their ideas may spell 
the difference between profit and loss in 
the coming period. 


CLEVELAND TRAMRAIL DIVISION 


TIME CLEVELAND CRANE & ENGINEERING CO, 


1106 East 2830 St. WICKLIFFE. On10. 
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ae power operated 
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inched” downward . 


Plant view : 

ee A showin 
size “NT”, 15 to oD 
ton Lectromelt. 


sured with Lectromelt Furnaces, be- 
cause of such features as the power operated 
clamp on the electro-mechanical electrode arm 
(Moore Patent). The pneumatic controls of the 
clamp enables the operator, without leaving the 
floor, to “inch” the electrodes downward when 
necessary: 


This is not a new development with Lectro- 
melt but has been thoroughly tested and in oper 
ation on some installations for years. It is an 
example of how the broad experience of the 
world’s largest exclusive manufacturer of elec- 
tric melting furnaces is incorporated in the de- 
sign and construction of Lectromelt furnaces. 
Write for complete details. 


Meee wi operating efficiency is a5 
| j 


TOP-CHARGE LECT ROMELTS ARE AVAILABLE IN 
SIZES RANGING FROM 100 TONS DOWN TO 250 POUNDS 


PITT! 
TSBURGH LECTROMELT FURNACE CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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HE present world war brought into promi- 
nence the aluminum and magnesium foundry 


industries. Enormous demands were made on these 
industries for rapid increases in the production of 
castings to be used in the manufacture of aircraft. 
These castings had to be of the highest quality in- 
asmuch as they were used in order to save as much 


safety factors. 

Inspection and specification standards, that were 
set up for aircraft castings, seemed quite severe and 
many foundries complained. A number of foundries 
felt that the inspection routine—use of fixtures, 
X-ray, black light, and other procedures — was 
hampering production. The foundrymen found out, 
after working to these procedures, that they were 
learning how to produce more uniformly sound cast- 
ings than they had ever produced before. Foundry- 
men, began to find what causes defects and other 
objectional features in castings. In the meantime, all 
this improvement in quality was helping dispel the 
doubts that designing engineers had about uniform 
quality whenever they were considering the use of 
castings. The severe specification and inspection re- 
quirements proved to be a blessing in disguise. 

The aluminum and magnesium foundry industries 
also were faced with the shortage of skilled foundry 
personnel. These industries, being comparatively 
young, did not have available a large number of men 
skilled in magnesium and aluminum foundry practice. 
There seemed to be a lack of young men interested in 
the foundry art. The men who were interested and 
remained in the foundry have done a heroic job. 






Quality Castings Through 
More Skilled Artisans : 
in the F oundry 






However, more intelligent men, more far sighted 
men, that see possibilities in the foundry industry of 
the future are needed in the aluminum and magne- 
sium industry, as well as the iron, steel and brass 
industries. 


The A.F.A. slogan, “The foundry is a good place 


,.to work,” is very true. No industry provides such 


weight as possible and designed to fill minimum a 


wonderful opportunities to use a skilled man’s 
artistry, ingenuity and originality. All foundries will 
require men of high caliber for the post war period 
and these men must be brought into the industry 
from our high schools and colleges. The modern 
foundry is not the gloomy, ill-ventilated place it was 
a few years ago, and modern foundries are good 
places to work. 

The various branches of service have used our 
schools for intensive training in certain specialized 
fields. The answer to the foundry problem of trained 
men may be in the establishment of intensive foundry 
courses in our high schools, trade schools and uni- 
versities. We believe that our educators are beginning 
to realize that such intensive courses are needed. ‘Tne 
A.F.A. is doing its part to promote and induce many 
young men to enter the foundry industry. Only 
through more skilled workmen can uniform high 
quality castings be produced in the foundry. 


LesLiz Brown, Chairman, 
A.F.A. Aluminum and Magnesium Division. 


LESLIE BROWN, Plant Manager, Magnesium Fabricators Div., Bohn Aluminum and Brass 
Corp., Adrian, Mich., is chairman of the A.F.A. Aluminum and Magnesium Division. An 
active A.F.A. supporter, he has spoken before many chapters on the subject of magnesium 
foundry practice. Part of his experience in the foundry field includes work as head of a 


pattern shop in Detroit, and experimental engineer on magnesium for Dow Chemical Co. 
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SOLIDIFICATION of METALS 


By Dr. H. A. Schwartz, Manager of Research, 


National Malleable & Steel Castings Co., Cleveland, Ohio 


INCE the foundryman must be 

concerned with the production 
of a piece of metal having a desired 
form, free from injurious voids and 
of a proper structure, by pouring 
liquid metal into a mold and allow- 
ing it to freeze, the subject of “Solid- 
ification of Metals” should be of 
fundamental interest. 


The basic principles fall naturally 
into three fields: the crystallization 
of solids from the liquid state, the 
thermal properties of the materials 
involved, and the flow of heat 
through solids and liquids. 

All metals solidify by building 
crystals. In this process atoms of 
metal in a liquid occasionally reach, 
by chance, such relative positions as 
they occupy in the solid state. If 
the temperature condition is favor- 
able, nuclei grow by adding layers 
of atoms in, a perfectly regular ar- 
rangement until, finally, adjacent 
crystals meet and no liquid is left. 


Equilibrium 

Except for pure metals and eutec- 
tic alloys, freezing does not take 
place at a single temperature but 
over a range of temperatures, and 
the metal first frozen is, in general, 
purer than that which remains liquid 
longer. The laws covering equili- 
brium between two or more phases 
are quite adequately understood as 
the work of that greatest of Ameri- 
can scientists, Josiah Willard Gibbs. 
Under commercial conditions, equi- 
librium is seldom attained and de- 
partures from the expected behavior 
may be encountered. 

Among the physical properties, we 
are concerned primarily with dens- 
ity, specific heat, and thermal con- 
ductivity, all as functions of temper- 
ature, and with the heat given off 
or absorbed when a metal changes 
its state, for example, when it freezes 
or melts. 


For the purpose of calculating 
26 
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heat transfer, the density, specific 
heat, and thermal conductivity are 
frequently used in the form of a de- 
rived constant, “diffusivity,” calcu- 
lated from the three. One also must 
be interested in the properties of 
liquids which influence their flow, 
viscosity, and surface tension. 


The fundamental principles of 
heat tranfer were first systematized 
by the famous Napoleonic mathe- 
matician, Fourier. The basic assump- 
tion that heat flows across a given 
plane in a body at a rate propor- 
tional to the temperature gradient 
at that plane is childishly simple. Its 
mathematical application to the 
cooling of bodies is made by a 
process invented by Fourier for this 
purpose, and may become extraor- 
dinarily complicated. Various expe- 
dients, mathematical, graphical and 
electrical, have been devised to sim- 
plify the treatment. 


The foundryman wishes to control 
solidification in such a way that 
“voids,” no matter why they form, 
can be filled by a further supply of 
liquid metal. The fundamental prin- 
ciple is that solidification, shall begin 
furthest away from the last remain- 
ing source of liquid and progres- 


sively approach that point. This 


means that freezing shall take place 
toward the feeder, a process referred 
to as controlled or progressive solidi- 
fication. 

Unfortunately, one cannot furnish 
a rigid treatment of the subject from 
this practical viewpoint. However, 
it is possible to explain the scientific 
principles to be considered in secur- 
ing the desired ends. In such a dis- 
cussion, it is necessary to make sim- 
plifying approximations which clar- 
ify our understanding without mak- 
ing the conclusions inapplicable to 
actual cases. 

In the published paper, the vari- 
ous principles to be considered are 
described in some detail and rather 
completely illustrated. Most of this 
detail and all the illustrations must 
be omitted and only the principal 
features described in this abstract. 


Cooling Rate 

The number of nuclei from which 
solidification takes place depends 
primarily upon the cooling rate 
through the melting point or melt- 
ing range. Since each nucleus grows 
to a crystal, the grain size of the 
frozen metal is largely determined 
by this freezing rate. Rapid cooling 
makes for fine grain, and vice versa. 

All crystalline substances have a 
property which is called “linear 
crystallization velocity.” This repre- 
sents the rate at which the solid sub- 
stance can build layers of atoms upon 
its surface. Surprisingly enough, this 
velocity for a given substance is not 
greatly variable with temperature. 

Since crystals can grow only at a 
rate fixed by this velocity, the rate 
at which heat can be given off when 
a metal freezes is not unlimited. It 
therefore is quite possible, by the 
use of metal molds or chills, to ab- 
sorb heat so rapidly that the metal 
remains liquid below its normal 
melting point. The more it can be 
super-cooled, the greater the num- 
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* This condensed version of the 1945 A.F.A, Foundation 
Lecture, although departing somewhat from the original 
text, is presented in this form to focus attention on the 
basic principles of metals solidification—heat transfer—so 
fully treated in the complete Lecture, which will be printed 
in pamphlet form and made available to A.F.A. members. 





ber of nuclei which can survive and 
build a grain of the frozen metal. 


Solidification Structures 

During selective freezing, espe- 
cially, solidification does not take 
place by the growth of simple geo- 
metrical shapes; instead, these crys- 
tallites grow in certain preferential 
directions, often forming dendritic 
or tree-like patterns. Such branch- 
ing growths may entrap liquid metal 
within them which becomes entirely 
isolated from any further supply of 
liquid and leaves a shrinkage void 
of microscopic size, or a porous 
shrink, as the case may be, in the 
casting. 

Metal very rapidly cooled at its 
surface often grows into columnar 
structures perpendicular to the sur- 
face of the casting, all the heat 
which is abstracted being supplied 
by the freezing of metal at the ends 
of these columns while the liquid 
metal remains sufficiently hot so 
that no nuclei are distributed 
throughout its mass. This process is 
facilitated if the thermal conduc- 
tivity of the solid metal is much 
higher than that of the liquid. 

Few commercial metals are not 
alloys of more than one element. 
The liquid always contains all of the 
elements present, and the solid usu- 
ally contains more than one. Almost 
invariably, at any given tempera- 
ture, the solid and liquid, if in 
equilibrium, are not of the same 
composition. 


Solubility 

There are but few cases where 
liquid metals are not soluble in 
each other in all proportions. In 
the solid state, solubility may be 
practically absent, it may be limited, 
or the solid elements may be soluble 
in each other in all proportions. 
The case of limited solubility is the 
most common. 

Why solid solubility does, or does 
hot exist, is related fundamentally 
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to the crystalline structure of the 
metals and to the architecture of 
atoms in terms of protons and elec- 
trons. One of the simplest of state- 
ments applicable in this field is that 
solubility can be unlimited only be- 
tween elements whose atoms are 
within about 15 per cent of the same 
size, and whose crystal habit is the 
same. The matter is of little -im- 
portance to the foundryman. 


For practical purposes, the com- 
position of the phases in equilibrium 
with one another at various tem- 
peratures is recorded on constitu- 
tional or equilibrium diagrams. If 
one knows the composition of the 
phases in equilibrium, their relative 
amounts can be calculated by simple 
arithmetic. 


Physical Properties of Materials 

In studying the physical proper- 
ties of substances for use in connec- 
tion with our major problem, we 
find them to fall into three groups. 
Those influencing the transfer of 
heat through the metal, through the 
mold material and between the 
metal and the mold; those which 
determine the changes of dimension 
accompanying changes of tempera- 
ture and changes of state, and those 
properties of the liquid metal which 
determine its ability to flow into 
voids. 


The constant of proportionality 
which determines how much heat 
will be conducted across a given 
plane of unit area for a given tem- 
perature gradient is called “the con- 
ductivity of the substance.” It is an 
observational constant, differing with 
different substances, and changes 
with the temperature. It is some- 
times convenient to know that the 
electrical resistance of a metal is, in 
general, closely related in theory to 
its thermal conductivity. 


The amount of heat required to 
heat a unit mass of a substance 1° C. 
is called its “thermal capacity” or 
“specific heat.” When heat is trans- 


ferred into a body, the amount by 
which the temperature is raised de- 
pends upon the specific heat of the 
substance and its density. Since we 
are ordinarily concerned with the 
flow of heat to a given distance, this 
must be translated into the capacity 


‘ per unit of volume. 


"Diffusivity" 

If we wish to associate the rate 
of heat flow with the change of tem- 
perature experienced by the body, 
we use an artificial physical concept 
called “diffusivity,” which is calcu- 
lated from the constants just referred 
to. Specific heats and densities are 
observational constants and change 
with temperature. Very symmetri- 
cally crystalline substances can have 
their specific heat calculated by a 
relation called the “Debye function.” 


Latent Heat of Fusion 

Since we are dealing with the 
freezing processes, a most important 
thermal property of the metal for 
the foundryman is its latent heat of 
fusion. This represents the heat 
energy required to tear apart the 
bonds holding the atoms together 
in the crystal, without greatly alter- 
ing the distance by which these 
atoms are separated. 

There is a rule called “Trouton’s,” 
undeservedly much _ disregarded, 
which correlates the latent heat of 
fusion with the melting point of the 
substance. Although the rule is not 
accurate, it frequently permits use- 
ful estimates where actual knowl- 
edge is lacking. For the purposes of 
foundry physics, the specific heats of 
the components of an alloy usually 
can be taken as additive, although 
again this is not rigidly true. 

The change in volume when a 
super-heated metal becomes a solid 
at room temperature is made up of 
three portions: the contraction of 
the liquid while cooling from_ its 
original temperature to the melting 
point, the change of volume accom- 
panying the change of state, and the 
contraction of the solid on cooling 
to room temperature. 


Coefficient of Thermal Expansion 

All who have observed a mercury 
thermometer are aware that the 
amount by which a given amount 
of liquid metal expands for a given 
increase in temperature is approxi- 
mately independent of the tempera- 
ture. However, this coefficient of 
thermal expansion is different for 
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different substances. Most metals 
contract in the process of freezing. 
“Type metal” expands, as does high 
carbon gray iron. 

The coefficient of thermal expan- 
sion of a solid varies with the tem- 
perature and, for a given metal, is 
proportional to its specific heat, re- 
gardless of temperature. This prin- 
ciple is sometimes of use in obtain- 
ing one of its properties if the other 
is known. 

When alloys freeze selectively, the 
change of volume during freezing 
takes place over a temperature in- 
terval. The change of volume of 
cast iron has been very thoroughly 
studied at the National Bureau of 
Standards under the auspices of 
this Association. 


The writer has had occasion to 
observe that spheres cast experimen- 
tally from various white cast irons 
have the same apparent density, 
whether they show evidence of gross 
internal shrinkage or not. The ex- 
planation is merely that if the 
shrinkage does not all go to one 
place, an equal volume is distrib- 
uted finally throughout the entire 
mass and is no longer detectable. 


Metal Flow 

The foundryman’s consideration 
of the “Solidification of Metals” 
must lead to the flow of metal from 
the feeder into the voids, be these 
large cavities or microscopic fissures. 
One must, therefore, have some un- 
derstanding of the laws governing 
the flow of liquid in pipes or 
channels. 

The surface layer of metal in con- 
tact with the solid wall probably 
does not move forward at all. The 
layers further in move forward, each 
with a higher velocity than its out- 
side neighbor. The metal thus ad- 
vances by a process resembling its 
turning itself inside out continually. 
The property of the metal which 
resists such flow is called “viscosity.” 

The calculation of the rate of flow 
of liquid of known viscosity in sim- 
ple pipes or channels is well under- 
stood. The foundryman judges this 
property by pouring a special cast- 
ing called a “fluidity spiral,” and 
determining how far down this 
spiral the metal will flow under a 
given head. This method is exceed- 
ingly useful, although it does not 
actually measure viscosity, but in- 
cludes other variables. 
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There is a limit to the size of 
passage into which a liquid will 
flow. Because of the unbalance of 
forces on the atoms at the surface 
of a liquid, the latter behaves as 
though it were surrounded by an 
elastic skin. This is a property called 
“surface tension,” which can be 
measured. It depends upon the sub- 
stance, the temperature, and very 
greatly upon the presence of im- 
purities. 

Surface Tension 

However, for any given surface 
tension and pressure there is a pass- 
age so small that the metal cannot 
enter because the surface tension 
forces hold it back. This is quite 
fortunate because if there were no 
surface tension, the metal would not 
stay in the mold but would permeate 
deeply between the sand grains. 

It is, of course, necessary that 
there must be some sort of a pres- 
sure head to cause liquid metal to 
flow through a narrow passage. This 
means that there must be some way 
of having atmospheric pressure 
reach the surface of the liquid metal 
in a feeder, or the layer cannot sup- 
ply liquid. 

Since many metals, on freezing, 
evolve gases which enter the shrink- 
age cavities, counterpressure which 
actually forces the last freezing metal 
out from the interdendritic spaces 
may be set up. There is, therefore, 
a necessity for studying solubility of 
gases in liquid and solid metals. 

Some metals, on freezing, reject 
solid non-metallic impurities which 
interrupt the continuity of the metal 
and have an effect equivalent to 
voids of similar shape and size. If 
its sonims form while the metal is 
entirely liquid, they try to float up- 
ward at rates depending on their 
size, the difference in density of the 
metal and sonims, and the viscosity 
of the liquid. 


Progressive Feeding 

In the early stages of freezing, 
the solid shell is quite plastic and 
may be expanded by internal pres- 
sure, with a corresponding effect on 
the amount of shrinkage void to be 
filled. 

Data have been gathered on the 
contraction of steel freezing under 
restraint, which furnish a basis for 
exploring this subject. The progres- 


sive freezing desired by the fourdry- 
man can be had only if the rete of 
heat transfer from the liquid +> the 
solid is such as to produce the first 
freezing in those regions mos: dis- 
tant from the feeder. It therefore 
becomes necessary to conside: the 
entire subject of heat flow. 

An enormous amount of work has 
been done on this subject which 
cannot be even outlined undcr the 
circumstances of this abstract. In 
the full text of the paper some perti- 
nent examples have been discussed. 

It is of some interest to know 
what will be the shape and location 
of the void which is left when metal 
freezes. In the case of a cylindrical 
casting losing heat only from the 
outside surface, a pipe will extend 
as a thin thread clear to the bottom 
of the casting. If the casting cools 
from the bottom also, or if it is coni- 
cal instead of cylindrical, or if it is 
poured slowly enough to establish 
temperature gradients, other forms 
of shrinkage voids will be estab- 
lished. 


Application of Principles 

Mathematical studies of the freez- 
ing of simple shapes have shown 
that whether the casting will show 
an internal shrinkage void, or a 
“sink” at the top, is a function of 
the degree of super heat of the liquid 
metal. This is a point of possible 
importance to the foundryman. 


If the writer has been at all suc- 
cessful in his purpose, it will now be 
clear that most of the problems con- 
nected with the solidification of 
metals, both in the abstract and in 
the sense of making solid castings, 
can be solved by the application of 
the classic principles of physics. 

The existing difficulties arise out 
of experimental handicaps in deter- 
mining some of the constants in- 
volved, and out of the mathematical 
difficulty incident to obtaining solu- 
tions of the equations corresponding 
to the rather complex shapes and 
conditions with which the foundry- 
man is concerned. 

It was pointed out by Bolton in 
the first Foundation Lecture 
(“Foundry Metallurgy,” 1943), that 
foundries have availed themselves 
of mechanization to a truly remark- 
able extent. This is, in part, perhaps 
due to the fact that the mechanical 
devices were constructed by people 
who wanted to sell something to the 
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found:ies, and brought to us ap- 
proximately finished plans by which 
it was expected that money could 
be saved. 


Physicist in the Foundry 


In “Foundry Metallurgy” it was 
also pointed out by Bolton that very 
considerable progress was made, but 
not within the industry. This 
branch of science has been used 
mainly in connection with the con- 
trol of the properties of the metal 
and, to some extent, with improve- 
ments in melting and heat treat- 
ment. 

What is really the most funda- 
mental problem in the foundry in- 
dustry, the making of castings, has 
been almost neglected. Only in the 
field of the properties of molding 
sand has technology been _thor- 
oughly applied to improve the mold- 
er’s craftsmanship. If foundries are 
to come out of the dirt and become 
places for the practice of engineer- 
ing skill, then this most important 
field can no longer be neglected. 
Perhaps the present paper has sug- 
gested the direction in which the 
foundryman might look to the 
physicist for help. 

On the other hand, it is unfor- 
tunately true that the physicist has 
been almost entirely neglectful of 
the extent to which his science could 
be used in the making of castings. 
At the moment the writer is able to 
think of but one trained physicist 
who became a foundryman. 


Technology vs. Craftsmanship 

In our struggle to substitute tech- 
nology for craftsmanship, it will be 
necessary to attract the attention of 
those who have specialized some- 
what in mathematics and physics. 
So far we proceed by rule of 
thought. The physicist could help 
us proceed along scientific lines. Un- 
fortunately, the physicists have large- 
ly directed their attention away from 
such problems as interest us. 


In 1893 the illustrious von Helm- 
holtz, speaking at Chicago, said that 
there were no new principles to be 
discovered in physics, and the only 
remaining fields were in the direc- 
tion of greater precision of knowl- 
edge. Two years later Roentgen 
discovered the X-ray, and the science 
of physics has never been the same 
since that time. 

The impact of Roentgen’s discov- 
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ery on the study of radiation and 
the structure of matter was so great 
that apparently the higher qualified 
physicist could not longer interest 
himself in the more mundane fields. 
The physicist interested in‘ the ap- 
plication of electricity has generally 
found an outlet for his energies in 
electrical engineering, but the physi- 
cist interested in heat problems does 
not seem to have been aware of the 
enormous practical field awaiting 
his efforts in the foundry. 
Addressing the’ International 
Foundry Congress in London in 
1939, Sir W. Lawrence Bragg, Cav- 
endish Professor of Physics at Cam- 
bridge University, England, made 


the statement that what industry 
needs is a group of people who can 
interpret the findings of the pure 
scientist for the benefit of industry. 
The author has attempted here to 
contribute his modest efforts along 
the lines suggested by Professor 
Bragg. 

If some physicist can be persuaded 
to deal with the problems of heat 
conduction under the circumstances 
that interest the foundryman—f our 
engineers can take these facts and 
translate them into operating prin- 
ciples, then our foundries will be 
able to make, systematically and 
continuously, and without so much 
“cut and try,” superior castings. 





FRENCH FOUNDRY GROUP 


Revives Annual Meetings This Year 


HE annual meetings of the 

French Foundry Technical As- 
sociation, discontinued when the 
war in Europe began in 1939, are 
to be resumed this October, accord- 
ing to word from France. In a let- 
ter dated March 9 from Pierre 
Chevenard, president of the Associ- 
ation Technique de Fonderie de 
France, the French association, a 
cordial invitation was extended 
members of A.F.A. to attend the 
meeting - which is to be known as 
“Foundry Days.” 

At the same time, Mr. Cheve- 
nard expressed the hope that the 
exchange paper arrangement which 
existed for so many years between 


J. S. Vanick 


A.F.A. and his group might be fre- 
sumed this year. As a result, J. S. 
Vanick, metallurgist for Interna- 
tional Nickel Co.,, New York, has 
agreed to prepare a paper on “De- 
velopments in Foundry Practice” in 
this country during the war years. 
His paper will be forwarded in time 
for the October meeting, thus re- 


establishing a bond of international 
foundry good will that dates back 
to World War I. 


The French Foundry Technical 
Association was one of several for- 
eign foundry groups of which 
A.F.A. has been affiliated on the 
International Committee of Foundry 
Technical Associations. All A.F.A. 
members who had contact with 
foundrymen on the continent be- 
fore the war will be glad to see 
that the French group is losing no 
time in building again toward an 
important place in _ international 
circles. 


Dates Back to 1919 
The history of international rela- 
tions between the American and 
European foundry industries is 
unique, started in 1919 by a presi- 


- dent of A.F.A., the late A. O. 


Backert, then president of Penton 
Publishing Co., Cleveland. On a 
visit to England in that year, Mr. 
Backert extended an invitation to 
British foundrymen to attend the 
1919 convention and exhibit of 
A.F.A. in Philadelphia. 


A number of foreign foundrymen 
came to the U.S. for the meeting, 
and the first official exchange paper 
of A.F.A. was presented to the In- 
stitute of British Foundrymen the 
following year. Exchange of papers 
between the two societies has been. 
carried on ever since without in- 
terruption, and today is the Jongest 
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and most continuous exchange 
paper arrangement between any two 
countries in the world. 

Similar exchange arrangements 
have been carried on periodically 
between A.F.A. and the French, 
Belgian and Italian foundry associ- 
ations. More recently, papers have 
been exchanged with the Australian 
Foundry Association as well. 

The idea of staging an_ inter- 
national foundry congress was first 
broached in 1922 and the first such 
event was held in Paris in 1923. 
Establishment of the International 
Committee of Foundry Technical 
Associations followed in 1925, on 


which the A.F.A. has been continu- © 


ously represented. 


U. S. International Overdue 

Two Internationals have been 
held in this country thus far, one in 
Detroit in 1926, the other in Phila- 
delphia in 1934. A third, scheduled 
for Cleveland in 1942 in accordance 
with the accepted 8-year interval, 
was canceled because of the war. It 
now is hoped that the 50th Anniver- 
sary convention of the Association 
may, be held in 1946, as America’s 
third International Foundry Con- 
gress. 

Professor Chevenard, one of the 
most widely known French foundry- 





men, participated in the 1923 Paris 
International and has long been a 
dominant figure in Continental 
foundry group activities. He has au- 
thored numerous papers presented 
before meetings of technical and sci- 
entific organizations of Europe. 


Delport Represents A.F.A. 

For many years A.F.A. has been 
represented in Europe by Vincent 
Delport, Penton Publishing Co., 
Ltd., London, at the Internationals 
held abroad and at meetings of the 
various foreign foundry groups. A 
past-chairman of the International 
committee, Mr. Delport was 
awarded the gold medal of the 
French Foundry Technical Associa- 
tion in 1939 for his activities in pro- 
moting good will and better rela- 
tions between the foundry groups of 
different countries. 

With the possibility of an Ameri- 
can International next year, the 
A.F.A. Committee on International 
Relations takes on new importance, 
under the chairmanship of Frank 
G. Steinebach, The Foundry, Cleve- 
land. Other representatives on the 
committee are: Europe—Mr. Del- 
port; Brazil—Miguel Siegel, Insti- 
tute de Pesquisas Tecnologicas, Sao 
Paulo; Australia—Wm. A. Gibson, 
Sydney. 





When Ensign Harry R. Dahlberg, USNR, visited London earlier this year, he quickly 
became acquainted with several outstanding British foundrymen and was the guest of 
V. C. Faulkner, Editor of "Foundry Trade Journal” and a past-president of the Institute 
of British Foundrymen. This London picture shows (left to right) J. K. Smithson, North 
Eastern Iron Refining Co., Secretary, Middlesbrough branch, |.B.F.; R. B. Templeton, 
Ealine Park Foundry Co., London, past-president, London branch, 1.B.F.; John Bolton, 
Acting Secretary, |.B.F.; Thomas Makemson, Director of Iron Castings; Ministry of 
Supply, Secretary, |.B.F.; V. C. Faulkner; Ensign Dahlberg, former chairman of the 
University of Minnesota Student Chapter of A.F.A., and winner of the 1943 A.F.A. 
Student Essay Contest. 
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AFA To Hold Its Annual 
Business Meeting Jul: 18 


N LIEU of an industry-wide cop. 
vention, A.F.A. will hold it: An- 

nual Business Meeting on July 1g 
at the Palmer House, Chicago, with 
attendance on a representative |yasis, 
Delegates to the 2nd Annual Chap. 
ter Chairman Conference on July 
17-18 are expected to attend, rep. 
resenting the membership at large, 
as well as a number of National 
A.F.A. Directors, who will’ convene 
July 19-20 for the Annual Board 
Meeting. 

A feature of the July 18 meeting 
will be the honoring of several out- 
standing men of the Industry. Gold 
medal awards will be made to A.F.A. 
Secretary R. E. Kennedy, and to 
C. E. Sims, Battelle Memorial In- 
stitute, Columbus, Ohio. 

Honorary Life memberships will 
be presented to Rear Admiral A. 
H. Van Keuren, U.S.N., director 
of Naval Research Laboratory, 
Washington, D. C.; to M. J. Greg- 
ory, retired, a past Director of 
A.F.A.; to R. E. Kennedy and C. 
E. Sims; ‘and to retiring A.F.A. 
President R. J. Teetor, Cadillac 
Malleable Iron Co., Cadillac, Mich. 

At the dinner meeting, special 
recognition will be given the 1945 
A.F.A. Foundation Lecturer, H. A. 
Schwartz. 





Non-Ferrous Founders 
Elect Horlebein President 


T the Non-Ferrous Founders’ 

Society’s annual meeting held 
in Detroit, Mich., recently, Edwin 
W. Horlebein, president, The Gibson 
& Kirk Co., Baltimore, Md., was 
elected president of that society. Mr. 
Horlebein, a past chairman of the 
A.F.A. Chesapeake chapter and at 
present a director of that chapter, 
has been nominated to serve as a 
member of the National A.F.A. 
Board of Directors. 

Thomas S. Hemenway, head of 
Metal & Alloy Specialties Co., Inc., 
Buffalo, N. Y., was elected to the 
vice-presidency. 

Retiring president of the society 
is Roy M. Jacobs, Standard Brass 
Works, Milwaukee, Wis., a national 
director of A.F.A. and a past chair- 
man of the A.F.A. Wisconsin 
chapter. 
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Plate |—Photomicrograph showing ferrite 
and temper carbon structure of normally 
annealed malleable cast iron. Unetched. 


HE control of manufacturing 

processes is an interesting and 
attractive study, probably because 
therein perfection is attempted but 
never attained. There always re- 
mains this or that variable from 
which, although it might be con- 
trolled, the added benefits are not 
worth the expense entailed. Usually, 
however, if a few of the most dan- 
gerous variables are controlled the 
sum total of the remainder will not 
cause the finished product to vary 
outside those limits necessary and 
acceptable in a good commercial 
product. 


Control in General 

The object of control in malleable 
castings is to turn out a product 
which will give entire satisfaction 
both in subsequent manufacturing 
operations and in service. As it is 
extremely difficult to apply any suit- 
able test to numerous different 
shapes and sizes of castings, quality 
of the metal itself usually is based 
on a test bar, the physical proper- 
ties of which have been set by most 
of the leading metallurgical and me- 
chanical societies. 

Complaints from the shop and 
from the field of service usually are 
caused by that part of the product 
which falls below standards in phy- 
sical properties. The questionable 
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* The particular 


roduct dealt with in this 


discussion is malleable iron castings. The 


control 


rocesses deal with melting the cold 


charge in powdered coal fired reverberatory 
furnaces and annealing the castings in 


periodic ovens. 


Many of the control prin- 


ciples discussed could be applied to other 
melting and annealing processes. 


CONTROL 


By M. E. McKinney, 


Chief Metallurgist, International Harvester Co., 


advantages of any part of the prod- 
uct which is above standards can 
never offset the complaints caused 
by that part below standards. The 
object of control is to eliminate that 
part of the product which falls be- 
low standards. 

Before attempting control one 
must be aware of all the variables 
which might affect quality. One 
must also have a fair knowledge of 
their relative importance. Control 
then should be started on those vari- 
ables of greatest importance, and 
continued until that part of the 
product falling below standards has 
been eliminated. The value of any 
further control is doubtful unless, of 
course, some reduction in cost is ac- 
complished which will pay for the 
added control. 

Malleable casting production can 
be divided into three main head- 
ings; raw materials and mixtures, 
melting practice, and annealing. 
Control must be applied to each of 
these three. 

Now control to some _ people 
means an apparatus of some kind, 
usually automatic, which when at- 
tached to a furnace or oven imme- 
diately becomes a panacea for all 
ills, and from thence on all troubles 
cease. Such persons are doomed to 
quite rapid disappointment. 


Hamilton, Ont., Canada 


Some methods of control are 
much more complicated than an 
automatic apparatus, but the greater 
part are really much simpler. A 
large part of control entails no ap- 
paratus at all, but simply the ap- 
plication of some rule or habit of 
good sense and order. 


Psychological Factors 

Psychology plays a very important 
role in control, especially where 
some piece of apparatus must be put 
into the hands of an already expe- 
rienced and reasonably successful 
operator. A few of the psychological 
factors are as follows: 

Let the operator know that he 
is being provided with a new tool 
which he will not be able to use 
until he has mastered its prin- 
ciples. 


Let him know that any Tom, 
Dick or Harry would not have the 
furnace knowledge necessary to 
learn how to use it and appreciate 
its advantages. 

Let him know that when he has 
learned how to use it he will be 
still more experienced than he 
now is, and that if he can master 
it his work will become manually 
easier. 

It is always an advantage to 
have the commendation and 
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a? Table 1 


MELTING LossEs 


Silicon Losi*, Per Cent 

Before After 
Dats Prelim. Analysis Prelim. Analysis 
(7) (2) _ (3) (4) 


Nou., 5-Day 5-Day 
1943 Daily Avg. Daily Avg. 
1° (0.49) es ye) SER poema an 
2 0.27 oi ON So. Lois 
3 0.29 ems ats ec oie: cha 
4 (0.39) sic ODE Gao. 
5 (0.30) dticoat ON 5 Sore, 
6 0.18 0.286 0.01+ 0.002 
8 0.24 0.256 (0.06) 0.004-+ 
9 0.25 0.252 0.02 0.012+ 
10 (0.29) 0.252 0.03+ 0.012+ 
11 0.27 0.246 0.04+ 0.019+ 
19 2. O28 0.244 0.00 0.012+ 


*Plus marks indicate a gain instead of a loss, 


Table 2 


Loss CALCULATION 


Date: Nov. 12,1943. 


Before After 
Prelim. Analysis Prelim. Analysis 
(5) (6) (7) (8) 
; 5-Day 5-Day 
Daily Avg. Daily Avg. 
(0.47) waceee 0.20 She's 
0.29 acodd 0.24 
0.34 RoE ee: (0.27) 
(0.39) ae 0.14 
(0.36) Pe 0.18 9:6 
0.23 0.322 0.24 0.200 
0.33 0.310 (0.26) 0.212 
(0.33) 0.318 0.23 © 0.210 
0.29" 0.308 0.25 0.208 
0.25 0.286 (0.28) 0.232 
0.26 0.272 0.24 0.244 


Carbon Loss*, Per Cent 


Heat No. 1, Furnace No. 1 
Per Cent Per Cent 











Si Cc 
Calculated Analysis 1.25 3.00 
Preliminary Analysis 0.97 2.74 
Loss Before Preliminary 0.28 0.26 
Preliminary Analysis 0.97 2.74 
Added Elements 0.05 0.00 
Rectified Preliminary 1m ae 
Final Analysis 1.02 2.50 
Loss After Preliminary 0.00 O24 
Avg. Loss Before Preliminary 0.244 0.272 
Avg. Loss After Preliminary 0.012 0.244 


_ Avg. Total Loss After Preliminary 
Desired Final Analysis 


Required Calculated Analysis 


0.232 0.516 
1.000 2.500 


1.232 3.016 ‘ 








praise of the apparatus come first 
from the operator himself. 

Do not create the impression 
that with this apparatus his ex- 
perience and skill are no longer 
necessary. 

Do not create the impression 
that from now on, any Tom, Dick 
or Harry can operate the furnace, 
and the results will be even better 
than before. 

Do not create the impression 
that the apparatus knows more 
than the operator does about what 
is going on inside the furnace. If 
this is so, the operator will find it 
out for himself. 

Any control or apparatus must 
be good enough to sell itself or 
it is doomed to failure. 


Raw Materials and Mixtures 


Control must start right at the 
stock piles of pig iron and scrap. 
The manner in which a charge melts 
down and changes in composition is 
affected by the physical structure, 
size and shape of pig iron and scrap 
as well as by their chemical analysis. 
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Two heats of pig iron of identical 
analysis may not lose silicon and 
carbon to the same extent. Heavy 
scrap will not melt down with the 
same losses in chemical elements as 
light and thin scrap. This applies 
to steel scrap as well as to malleable 
scrap. 

Since physical structure, size and 
shape are not controlled, their effect 
must be controlled by averaging out 
these variables. This control is ex- 
ercised by following a few simple 
rules and principles. 

Cars of pig iron are sampled by 
selecting one pig for every 5 tons. 
If pigs of different aspects are re- 
marked in the car, a representative 
number of each kind are selected. 
Equal weights of drillings from each 
pig are mixed to form the sample 
for analysis of the car. 

Cars of pig iron are unloaded and 
spread out to even thickness, one car 
on top of another to form piles as 
large as is practicable. When using 
from these “layer cake” piles, pig 
iron is loaded onto the charging bar- 
rows by taking from the face of the 








pile. In this way any differences due 
to physical structure or size are 
averaged out. 

Piles are made up of cars tha‘ do 
not vary more than 0.50 per cent 
in’ silicon content, and the average 
analysis is calculatéd by using the 
weights and analyses of the individ- 
ual cars. 

Before one pile of pig iron is com- 
pletely consumed, the. next pile js 
gradually worked into the mixture 
so that a change is not made 
abruptly from one pile to another, 

Analysis of bought malleable scrap 
always will be a problem, but an- 
alyses of samples from the scrap pile 
over a period of time will furnish an 
average analysis that can be used in 
making up mixtures and, as the 
quantity of this rarely exceeds 15 
per cent of the mixture, it becomes 
one of the lesser variables. 

More important is the size and 
shape of this scrap, which should be 
loaded and charged in such a man- 
ner that each heat receives the same 
proportion of heavy and light scrap. 
The same remarks apply to the steel 
scrap used in the mixture. 


Judicious segregation of foundry 
returns will give a supply of this 
material of known analysis and reg- 
ular size distribution. The amount 
of annealed returns usually is so 
small that this may be grouped with 
the unannealed returns at the same 
analysis. 


Mixture Calculation 

If it were known exactly how much 
silicon, carbon and “manganese 
would be burned out during the 
melting of a heat, the problem of 
mixture calculation would be a sim- 
ple one. However, fact is not of the 
future, so these losses must be 
estimated. 

Usually, manganese will take care 
of itself. Assuming that the loss of 
silicon and carbon will be the same 
as in any one previous heat would 
only be guessing or estimating with 
insufficient data. 

In this particular foundry, prac- 
tice has shown that the best pro- 





This paper was secured as 
part of the Program for the 
1945 "Year-'Round Foundry 
Congress" and is sponsored by 
the Malleable Division of A.F.A. 
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cedure is to consider the last six 
heats, eliminate the highest loss 
found on each element and use the 
average of the remaining five figures 
as the estimated loss for the next 
heat. This principle is used for the 
drop in carbon and silicon from pre- 
liminary to tapping, as well as from 
calculated analysis to final heat 
analysis. 

Tables 1 to 5 are excerpts from 
the records of this data, and are 
used in calculating the mixture for 
one particular heat. The mixture is 
calculated just as soon as the final 
analysis of the previous heat has 
been finished. 

Forms 

Table 2 shows the form that is 
used in calculating the losses for the 
lat heat melted and in estimating 
the losses for the next heat. Table 1 
is a sort of running inventory of 
silicon and carbon losses used to cal- 
culate the average loss figures used 
on the form in Table 2. 


The difference between the calcu- 
lated analysis and the preliminary 
analysis (0.28 per cent silicon and 
0.26 per cent carbon in this case) is 
carried over into columns 1 and 5 
on the loss sheet. Any additions 
after the preliminary then are added 
in (0.05 per cent silicon in_ this 
case), and the difference between 
this and the final heat analysis cal- 
culated (0.00 per cent silicon and 
0.24 per cent carbon in this case), 
and these figures carried over into 
columns 3 and 7 on the loss sheet. 


Averages 

Then, considering the last 6 days 
only, the maximum figures are elim- 
inated (those in parentheses) and 
the averages made of the other five 
in each column. These averages 
then are carried back onto the loss 
calculation form and totaled. This 
total is added to the desired final an- 
alysis to give the required calculated 
analysis for the next heat. 

Table 3 shows the mixture calcu- 
lation sheet, which is almost self- 
explanatory. Now if the loss on this 
heat is the same as the average over 
the last 6 days, this heat will require 
no additions and will show exactly 
the desired analysis at the finish. It 
does not always happen exactly this 
way but, since our estimate is half- 
way between the extremes, if an ad- 
dition is necessary it will be only a 
small one. 
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Tables 4 and 5 show the front and 
back of the form sent to the foundry 
weigh scales in duplicate. As sent 
from the laboratory, only the col- 
umns “Material” and “Per cent” 
are filled in along with the calcu- 
lated analysis. All of the other fig- 
ures on both sides are filled in by 
the foundry and one copy returned 
to the laboratory. 

The foregoing is a brief outline 
of the method followed in calculat- 
ing the mixture. The only training 
necessary is in ordinary arithmetic. 


It is based on nothing more than 
the law of averages; it has a definite 
formula and has nothing whatsoever 
to do with metallurgy. Any bright 
grammar school graduate can do it 
just as well as an experienced met- 
allurgist. 
Melting Control 

The foregoing method of mixture 
calculation is based on the premise 
that all of the details of charging 
and melting practice will be such 
that the loss in silicon and carbon 
on any one day will be within the 





Table 3 


MixtTurE CALCULATION 
Date: Nov. 13, 1943. Heat No. 1, Furnace No. 1 


Mixture 





Charging Material. Per Cent 
Car No. 
Car No. 
Pig Iron}... Ne, 
| Special Sprue.... 
Domestic Scrap 
Bought Mall. Scrap 


Steel Scrap 


Calculated Analysis......... ; 


Si Mn Cc Si 

1.40 0.80 4.05 0.266 
2.15 0.75 3.90 0.129 
1.35 0.85 4.10 0.284 
1.70 0.45 2.40 0.170 
1.00 0.38 2.50 0.300 
0.90 0.30 2.00 0.063 
0.20 0.40 0.014 


ee ee 


1.226 





Cal. Analysis 


Table 4 
MIXTURE 


MALLEABLE FouNpRY 
Date: Nov. 13, 1943. Heat No. 1, Furnace No. 1 
Material 


Per cent Weight, Lb. 


6155 


Pig I Car No. E 1980 
‘6 "ron Car No. D 7045 
Special Sprue 3300 
Domestic Scrap 9900 

Bought Mall. Scrap.... 2310 

Steel Scrap 2310 





Weight of Charge 


Started Tapping 


Started Slagging........ 8:20 A.M 
Ty SE pee Wits 


10:35 A.M 


ee 4:00 A.M 
Preliminary Test .......9: 


ald ub aie Additions Made 


Signature 


Table 5 








A.F.A. Transactions, vol. 
pp. 441-458, 1944.) 


(Tables 1 to 5 and Figs. 1-5 are 
reprinted from a paper “Malle- 
able Mixture Calculation and 4:20 
Melting Control” presented by 4:40 
the author at the 48th Annual 5:00 
Meeting of A.F.A., Buffalo, N.Y., 


: lished i 
April 26, 1944, and publishe hg Additions 


Firinc SCHEDULE 

Ratio 
Coal to Air 
4:00 A.M. 10:6 
11:8 
12:10 
14:12 
15:13 


Time 


Ib. 50% Ferrosilicon 
Ib. Petroleum Coke 





lb. Manganese Pig 








lb. Steel Scrap 


33 








Fig. |—Burner end of melting furnace and control board for coal- and air-feeding. 
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Fig. 2—Exit gas line from furnace to instruments. 








range of practice prevailing over the 
previous 6 days, the highest loss fig- 
ures excepted. 

These details of practice include 
the charging of the furnace or the 
location of pig iron, foundry returns, 
bought scrap and steel scrap. Bought 
scrap and steel scrap must be in the 
same proportion of heavy to light 
from one day to another. The heat 
must be worked in the same man- 
ner every day as regards poling or 
barring up. 


Fuel-Air Ratio 


One of the main factors of melt- 
ing control is the fuel-air ratio or 
CO-CO, balance over the charge 
while melting down and while su- 
perheating. The same blower gate 
setting and coal feed screw setting 
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will not always give the same 
CO-CO, balance. And even the 
most experienced melters cannot al- 
ways visually estimate this balance 
from flame aspects. 

Figure 1 shows the burner end of 
the furnace. Powdered coal is blown 
to the furnace from a central pul- 
verizing station. The supply of coal 
is regulated by a remote control and 
an indicator of the speed of the feed 
screw at the pulverizer. A constant 
quantity of primary air is furnished 
by a fan type blower at the pulver- 
izer and blows the coal to the melt- 
ing furnace, where it enters at the 
center of the shutter type gate used 
to control the secondary air. 

Analysis of exit gases will furnish 
indications much more accurate 
than visual estimation as to the 








CO-CO, balance existing in the 
nace. Sampling must be done far 
enough away from the burners : ; as 
to guarantee that reaction is « \m- 
plete. The furnace also mus: be 
operated under slight pressur: 
that infiltration of air through ¢ ors 
or other openings will not falsify gas 
analysis indications. 

Incidentally, slight furnace pres- 
sure has been found to give the best 
melting conditions. Therefore, it js 
evident that furnace pressure must 
be controlled to ensure a gas sample 
representative pf firing conditions at 
the burner, and that some gas an- 
alyzer must be used which will eclim- 
inate the personal element as com- 
pletely as possible. 


Gas Sampling 

For sampling, the simplest and 
most foolproof combination found 
to date is shown in Fig. 2—a thick 
ceramic sampling tube built into the 
wall of the furnace, a piece of large 
diameter pipe at the outlet end, a 
trap with a water seal and ordinary 
gas pipe to the two instruments. 


This set-up, installed with the two 
instruments, is shown in Fig. 3. The 
outlet from the furnace, the trap, the 
petcock for checking the water level, 
the tube going underground, nipples 
and rubber connections to the pres- 
sure gage and the gas analyzer. 


Instruments 

Figure 4 is a close-up view of the 
instruments. At the left, a typical 
boiler draft gage, each small divi- 
sion representing 0.02-in. draft or 
pressure. At the right, a gas analyzer 
of the thermal conductivity type, 
such as is used to regulate carbu- 
retors on motor cars. The original 
calibration of lean, normal, and rich 
has been changed to conform to the 
best air furnace practice. 


Furnace Operation 

At the start of firing and until 
pressure is built up in the furnace, 
the analyzer is inoperative. During 
this period some predetermined 
schedule of fuel and air feed must 
be used. As soon as enough pres- 
sure is built up, the gas analyzer 
starts to operate. From this time on 
the coal feed is regulated according 
to the indications of the analyzer. 
The air setting is left to the judg- 
ment of the melter, who may vary 
the intensity of firing by this means. 

A preliminary sample is taken at 
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the usual point in the melting of the 

he: and sent to the laboratory for 

ana ysis. This is analyzed in about 

90 min. and the foundry notified on 

three points: 

1. The analysis ‘results. 

2. The corrective additions if 
necessary. 

3. The firing method until tap- 
ping out. 


Addition Computator 

The last two indications are read 
off directly from an “addition com- 
putator” (Fig. 5). 

On this computator there are two 
movable slides. One represents the 
silicon analysis of the preliminary 
sample, and the other the carbon 
analysis. The smaller figures on the 
outside represent the average loss 
after preliminary sample over the 
previous 6 days, and which figures 
are set opposite the shaded rec- 
tangles. 


The slides in the positions shown 
indicate a 10-point drop in silicon 
and a 20-point drop in carbon. 
With the preliminary analysis at 
hand, one particular square on the 
central chart is designated. The po- 
sition of this square and the figures 
or lack of figures in it, indicate the 
quantity of additions and the firing 
method. 


Annealing Control 

The annealing ovens used in this 
foundry are of the old periodic type, 
powdered coal fired. Only two pyro- 
meter couples are installed, one at 
the bottom rear or burner end, and 
one at the opposite end about half- 
way up from the bottom. The ovens 
are fired on the indications of these 
couples, but since they indicate only 
furnace temperatures (not inside pot 
temperatures) and do not show the 
conditions in the extreme corners, 
more definite means of control are 
necessary. 

Extra test bars are cast with each 
heat, and from these are built up a 
stock all within narrow and normal 
analyses. From this stock of test bars, 
10 are annealed in each oven, these 
being packed: at all of the extreme 
points. The positions are top and 
bottom pots in each of the four cor- 
ners, and top and bottom in the 
center. 


These bars are each given a bend 
test, a Brinell hardness test, and then 
examined under the microscope for 
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Fig. 3—Gas sampling tube and recording instruments. 





Fig. 4—Close-up of draft-pressure gage and gas analyzer. 
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Fig. 5—Addition computator. 





























From these 


pearlite or cementite. 
indications firing is adjusted on the 
next heat. By this method faulty fir- 
ing practice is corrected before the 
effect is serious enough to affect the 
castings. 

Very small amounts of pearlite or 


cementite, although indicating faulty , 


annealing, are not serious enough to 
affect physical properties or machin- 
ing to a noticeable extent. 

Plates I to IV show some of the 
structures that may be found in 
faulty annealing practice. These 
faults are shown in the order of the 
annealing cycle. 

Plate I shows what will be recog- 
nized as normally annealed malleable, 
showing only ferrite and temper car- 
bon, although it will be seen further 
on how, exceptionally, faulty malle- 
able may show this same micro- 
structure. 


Cementite 


Plate II shows a lack in the first 
stage of anneal, and indicates either 
too low a temperature in what is 
known as the soaking period, or too 
short a time at the temperatures at- 
tained. This is always shown by the 
presence of massive carbides or ce- 
mentite. 

The photomicrographs in Plate II 
show specimens etched by two 
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Plate !l—Photomicrographs of mal- 

leable cast iron specimens showing 

massive cementite. Left — Nital 

etched. Below—Sodium _picrate 
etched. 


methods. The photomicrograph on 
the left is etched with the most com- 
mon reagent, nital, or 10 per cent 
nitric acid in alcohol, which does 
not differentiate between massive 
cementite and ferrite. Only the pe- 
culiar shape of grain boundaries will 
disclose the presence of carbides 
to the experienced metallographer. 
Massive cementite grains have pe- 
culiar curved boundaries, while fer- 
rite boundaries usually are straight 
lines. | 


The sodium picrate etch, however, 
will tint the massive carbides gray 
and leave the ferrite white, as shown 
on the right-hand photomicrograph 
taken on the same spot as the left- 
hand one. This massive cementite 
cannot be removed in the second 
stage of anneal. 


Pearlite 


Plate III shows three examples of 
a lack in the second stage of an- 
neal. This fault usually is expressed 
as cooling too rapidly through the 
second stage temperatures from 
1400° F. to 1300° F., approximately. 
This fault is evidenced by the pres- 
ence of pearlite. 


These three photomicrographs 
show three different degrees of this 
fault. The first is just enough to 







give warning, but probably will not 
be even noticeable in physical prop- 
erties or fracture. The second is .p- 
preciable and, although noticeaile, 
probably would not be serious. “he 
third, the well known bulls-cye 
structure; would cause a white or 
pepper-and-salt fracture and a <eri- 
ous change in physical properties, 
evidenced by increased hardness and 
tensile strength with low bend and 
elongation. 

Plate IV shows a’ combination of 
lack in both first and second stage 
anneal, as evidenced by the presence 
of both massive carbides and pearl- 
ite, etched with nital and with so- 
dium picrate to show how the latter 
distinguishes the carbide from the 
ferrite by darkening cementite and 
leaving the ferrite white. 

Someone was in a big hurry to 
get this one annealed. They wanted 
it bad, and that is the way they got 
it—bad! 


Ferrite and Temper Carbon 

Returning to the fully annealed 
photomicrograph (Plate I) showing 
only ferrite and temper carbon. 
Once in a while (we have seen two 
cases in the last four years) a cast- 
ing is submitted that is of normal 
hardness but will break short under 
impact, and with a completely white 
fracture. 

When examined under the micro- 
scope, this casting shows complete 
anneal, only ferrite and temper car- 
bon such as this sample (Plate I). 
This defect is caused by cooling too 
slowly after the last stage anneal, 
or in what is known as the subcriti- 


cal range (below 1300° F.). This 


causes intergranular fragility, caus- 
ing the metal to break through the 
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Plate IV—Massive carbides 

and pearlite are quite ap- 

parent in these photomicro- 

graphs of malleable cast iron 

specimens. Left — Nital 

etched. Right—Sodium picrate 
etched. 








grains instead of along the boun- 
daries as is normal. 


The normal break along the 
boundaries meets numerous temper 
carbon nodules, which gives the nor- 
mal black or mouse-gray fracture. 
The break through the grains meets 
only by chance a temper carbon 
nodule and causes the white frac- 
ture. This defect usually is caused 
by allowing a very large annealing 
oven to cool down from the last 
stage without removing doors or 
providing some means of final rapid 
cooling. 

Reheating to just under the criti- 
cal range (about 1200° F.) and 


quenching in water will restore 
metal of this kind to normal prop- 
erties. 

Usually, if continuous microscop- 
ical control is exercised and no 
drastic changes in annealing practice 


’ are made from one annealing heat 


to another, the defects discussed 
will appear only in negligible quan- 
tities and can be remedied long be- 
fore they become serious. 


Summary 
To sum up briefly, adequate mal- 
leable control may be attained by 
judicious sampling for analyses, 
proper mixing and blending of pig 
iron and scrap to average out vari- 





Plate II|—Photomicrographs of malleable 
cast iron specimens showing presence of 
pearlite jin different degrees, 
Left—Slight pearlite structure. 
Below—Noticeable pearlite struc- 
ture. Right—Bull's-eye structure. 
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ables, and by mixture control, melt- 
ing control and annealing control. 

One of the most difficult and 
probably impossible feats in manu- 
facturing, as well as elsewhere, is to 
complete a series of operations twice 
in exactly the same manner. But 
how often do we hear in the plant— 
“But everything was exactly the 
same as it was yesterday.” Do not 
we realize that if. everything were 
exactly the same results would be 
likewise? 

Control is simply the application 
of rules, habits, processes and ap- 
paratus to ensure, as closely as pos- 
sible, duplication of results. Even 
with control, exact duplication is 
seldom and only accidentally ac- 
complished, wherefore allowable va- 
riations in analyses and _ physical 
properties as well as in other specifi- 
cations. 

By controlling just a few of the 
greater variables, a marked differ- 
ence will be noted in the regularity 
of results. 





Instrument Society Formed 
at Pittsburgh Meeting 


NEW national society known as 
“The Instrument Society of 
America” was organized in Pitts- 
burgh, April 28. The purpose of the 
Society will be to advance the arts 
and sciences that are connected with 
the theory, design, manufacture and 
use of instruments. Membership is 
open to any person, firm or institu- 
tion. The Secretary is located at 
1117 Wolfendale St., Pittsburgh, Pa. 
37 











® The author has conducted varied experiments with composition 
match plates and presents a compilation from service records em- 
bodying points of interest to every practical foundryman. Facts and 


figures have been set down—the methods outline 


may be studied 


in relation to individual methods and experiments in this field. Var- 
ious problems encountered—the means by which they were over- 
come—and the development of an entirely new technique for match- 


plate production are described. 


Describes Improved Methods in Making 


MATCH PLATES 
of Plaster Composition 


By C. C. Brisbois, Foundry Superintendent, 


Robert Mitchell Co., Ltd., Montreal, Que., Canada 


PON the outbreak of war, the 
demand for castings was 
greatly increased. The development 
of means for producing A-1 quality 
castings in great quantities in the 
shortest possible time was of prime 
importance. 
Not only did the quantity and 


quality far exceed prewar demands, 


but the designs of the castings were 
far more intricate in many cases 
than anything that had been pro- 
duced before the war. This intricacy 
of pattern added to the urgency of 
the problem of their production, and 
at that time few alternatives were 
offered to the foundries with which 
to meet the situation. 


All-Aluminum Plate 

The all-aluminum plate with 
mounted patterns proved to be too 
slow, requiring infinite care in the 
mounting and cleaning processes. 
Mounting, cleaning, and finishing 
called for skilled labor, the shortage 
of which was even at that early stage 
beginning to make itself felt. Alu- 
minum-cast plates were vetoed for 
the same reasons. 

The author had been, through all 
of his years in the foundry trade, a 
most persistent advocate for com- 
position-cast match plates. Up to 
that time the cost involved in the 
making of the frame, and the too 
frequent loss of the plate itself 
through breakages, had prohibited 
extensive use of this medium, and 
for these reasons it was not highly 
acclaimed generally. As a _ con- 
sequence, its possibilities were not 
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developed to any great extent and 
its adaptability to wartime demands 
was, broadly speaking, in the pio- 
neering stage. 

Past experiences served the author 
well and, when he adopted the com- 
postion-cast match plate for war- 
time demands, he faced the problem 
of its development with a great de- 
gree of confidence. 


Preliminary Methods 

When experiments first started in 
the author’s foundry with plaster 
composition match plates, it was the 
general practice to make the frame 
in two parts—an outer frame into 
which an inner frame was inserted. 
The inside edge of each part was 
bevelled and, when the parts were 
placed together, formed a V-shaped 











groove on the inside of the com- 
pleted frame (Fig. 1). 

This groove provided anchorage 
for the plaster compound when 
poured into the frame, and the two 
parts were held together with screws. 
The entire frame had to be ma- 
chined, both sections, top and bot- 
tom. The inner frame had to be 
fitted to an exact bearing into the 
outer frame and onto the groove. 

A perfect bearing was essential to 
prevent any possible flexing between 
the two sections. Such a flexing, 
were it present, would cause the 
plate to crack or break after being 
in production for a short time, if not 
before. 

In addition to the machining, the 
inner section of the frame had to be 


Fig. i—Old-style frame showing two parts. 
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drilled and tapped for fitting into 
the outer section. The greatest of 
care had to be exercised here, also, 
to obtain an even bearing. 

The inner section was designed to 
be removed from the outer section 
for the purpose of removing the 
composition plate, which then could 
be replaced by another. One frame 
was thus kept continually in circula- 
tion, while plates were stored against 
further requirements, after their first 
run. 

Disadvantages Encountered 

It became more and more evident 
through experience in the use of 
these frames that the normal life of 
the plate was shortened by this 
method. Time prohibited thorough 
development of this theory, but the 
fact that a plate would produce from 
300 to 500 molds with little trouble 
so long as it remained in the frame 
as cast, and that cracking or break- 
ing occurred almost immediately 
after the plate had once been re- 
moved from and replaced into the 
frame for a second run, was of suffi- 
cient significance to warrant suspi- 
cion. 

It was believed at first that when 
the plates were replaced in the frame 
for a second run, an uneven bear- 
ing had resulted from the removal of 
the plate from the frame. In an 


Fig. 3—New type frame made in one piece. 


effort to maintain an even bearing, 
soft putty, wax or a plastic com- 
pound, was often used, but with little 
improvement of the situation. 

The theory that these plates be- 
came damaged on the racks when 
not in use was discredited when it 
was assured that every care was 
taken to protect them. A special 
rack was designed and used for their 
storage, and a similar but smaller 
rack was erected in the foundry for 
their protection during production 
(Fig. 2). 

Each plate was removed from the 
machine at the-end of the day’s run 
and placed in this foundry rack. A 
trustworthy man was appointed to 
carry these plates to and from the 
rack during production, and to the 
storage rack at the completion of the 
job. Each plate was carefully exam- 
ined before each day’s production 
run but, with all these precautionary 
methods, the trouble recurred with 
provoking regularity. 

To definitely establish causes for 
cracks or breaks would necessitate 
a prolonged and careful study of all 
contributing factors. The author 
was not concerned with proving his 
theories at that time, but mainly 
with developing and improving tech- 
nique. 

New Type Frame Developed 

The author’s first concern was to 
cut down or overcome the loss of 
plates. In support of his theories, 
the old type two-piece frame was 
abandoned. In its place he devel- 
oped an entirely revised one-piece 
frame (patent applied for), designed 
primarily to protect the plate against 
cracking, breaking or other damage. 
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Fig. 2—Specially designed storage rack. 


At first glance it may seem that 
to confine a frame to one particular 
plate throughout the lifetime of a 
job would be a costly process, but 
the author worked on a theory that 
if a cheaper type of frame could be 
designed to cut down plate loss, hav- 
ing the advantages of the old type 
but none of its disadvantages, it 
would justify itself financially. How 
sound this theory proved to be will 
be shown later. 






Originally, the two-piece frame . 
had been designed for the purpose 
of facilitating the mounting of differ- 
ent patterns and to permit the re- 
moval of plates and the insertion of 
others, to cut down the necessity of 
making too many frames. The labor 
and machining involved made the 
use of these frames costly, and the 
idea was to make one frame do as 
mnuch work as it could be adapted to. 

















It is obvious, however, that the 
saving was in the frame itself; the 
cost. of the patterns, molding of the 
plate, and storage, remained the 
same, while the financial loss through 
damaged plates far exceeded the 
economical value of the frame. It 
was logical, therefore, that the first 
step should be toward developing 
a low-cost frame having as its pri- 
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Fig. 4—Top—Plate showing metal pattern, drag side. Bottom—Same plate, cope side. 








mary function the protection of the 
plate against damage. 


Frame Casting 

Instead of the two-piece, double- 
molding operation of the old type, 
the new frame is cast in a single 


molding operation which draws out’ 


of the mold without cores, complete 
with supporting projections and lift 
handles (Fig. 3). 

Solid projections or teeth about 
an inch wide are cast flush with the 
frame at intervals of about 2 in., 
alternating from bottom to top of 
the frame. No special care is re- 
quired to cast these teeth smooth, as 
a certain amount of roughness will 
lend further support to the plaster 
compound in the frame. Steel strips 
or wires are supported by these 
teeth for further reinforcement. 
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The handles are cast like large, 
V-shaped holes with sufficient clear- 
ance to allow insertion of standard 
V-shaped pin guides. The guides, 
made of brass and cast to size, re- 
quire file-finishing only to fit. 


Frame Thickness 


The thickness of the frame may 
vary. That is to say, one frame may 
be 1 in. thick, while another may be 
34, in. thick, but whatever the thick- 
ness of the individual frame, it must 
be maintained throughout the entire 
frame. 


The 1-in. frame is preferable since 
it will support the minimum amount 
of compound with the maximum of 
strength. Approximately 1/16-in. 
machining is necessary on the back 
and front of the frame. As these 
surfaces are perfectly flat, the ma- 


chining process is very simple 
inexpensive. 


Frame Molding 
The molding of the new ype 
frame is a very simple operation 
throughout, involving a minimu:: of 
unskilled finishing labor. Elimin: ting 
as it does the necessity for skiiled 
labor, this feature is a recognizable 
advantage over the old type fr:ime. 
Further, this economical feature of 
the new type frame is not confined 
to the molding operation alone, nor 
does the fact that it is confined to 
one job for a longer period of time 
detract from its productive value. 
The life of the new type frame 
is as long, if not longer, than that 
of the old type, and will go on 
through production of other plates 
for many years. Both. the old and 
new type of frame are cast in alu- 
minum. Wear and tear being equal, 
there is nothing to indicate that the 
normal life of each type is not equal. 
As with the old two-piece type, 
the new one-piece frame becomes 
available for another plate immedi- 
ately the production schedule of one 
plate is completed. The plaster com- 
pound is broken up, all patterns 
carefully removed and cleaned, 
stored or returned to the customer, 
as the case may be, and the frame 
is ready for another job. 
The saving effected through the 
use of the new type may not at first 
be apparent, but, failing a compara- 
tive cost study through the actual 
use of both types of frames, which 
the urgency of the need prohibited 
at that time, the economical poten- 
tialities of the new type cannot fail 
to be recognized. Service records 
indicate that, through the preserva- 
tion of plates for the lifetime of the 
job, production costs have been cut 
as much as 50 per cent or more. 


Comparative Mold Production 

To emphasize this point, plates 
which have produced 10,000 and 
more molds, using the new type one- 
piece frame, are in the storage racks 
of the author’s foundry, still in ex- 
cellent productive condition. The 
highest quantity on the records of 
molds produced off one plate in one 
run, using the old type two-piece 
frame, is 1000. 

These figures are given to empha- 
size the value of plate protection. 
This does not prove that the plate 
which produced 1000 molds while 
in the old type frame, would not 
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have zone on through production of 
9000 or even 5000 molds, if left in 
the frame as cast. The point indi- 
cated here is that 1000 molds is the 
highest quantity of molds ever pro- 
duced in the author’s experience 
without removing the plate from its 
original frame. 


Once the plate had been removed 
from the frame and replaced for 
a second run, the plate broke or 
cracked and was useless for further 
runs. How many plates would have 
had to be remade to produce as 
many as 10,000 molds by this meth- 
od, is a matter of conjecture. 


The point is that a plate in the 


Fig. 5—Above—Elbow pattern showing loose 
flanges cast in aluminum. 


Fig. 6—Right—Mold with flanges in place, 
anchored firmly to compound. 


Fig. 7—Below—Mold all ready for closing. 
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new type frame will produce 10,000 
and more molds with very little, if 
any, further expense than the initial 
cost of making the plate up, and still 
be in good working condition. Over 
and above the reduced molding cost 
of the new frame, this feature fur- 
ther reduces actual production costs 
many times over. 


Wires Still Used 


While wires are still used to rein- 
force the plaster compound, as with 
the two-piece frame, this practice is 
not so favored with the new frame. 
The use of wire, except where abso- 
lutely necessary, is not highly recom- 
mended as a general practice. 


When wire is used, care must be 
taken to determine the exact size 
suitable for the job. Too thin a wire 
has a tendency to “spring” and too 
thick a wire requires more com- 
pound to cover and, consequently, 
a plate too thick and too clumsy to 
handle. Costs of plates being based 
on weights, the cost is proportion- 
ately higher. In both cases, the plate 
is weakened instead of being 
strengthened. 

It was noted that cracks most fre- 
quently occurred directly over the 
wire when thick wire was used. This 
would indicate that there was not 
sufficient compound in the frame to 
permit of a thick enough layer over 
the wire. 

Even with the 1-in. frame, which 
will support the maximum amount 
of compound, this tendency was ap- 
parent. To make a thicker frame to 
accommodate a sufficient quantity 
to cover a thick wire, would result 
in a plate too awkward, too costly, 
and too heavy to handle with pro- 
ficiency. 

This tendency was not apparent 
when using thin wires, but the com- 


pound would more frequently break 
away from the sides of the frame. 
Had time permitted a more detailed 
and lengthy investigation of the be- 
havior of wires, more definite and 
interesting data might have been 
discovered as to cause and effect. 


Steel Strips 


As it was, theory again carried the 
day and, in an effort to overcome 
these disadvantages, wires were re- 
placed almost exclusively by metal 
strips. Previous experiments had 
proved most successful and, with the 
abandonment of wires, time was 
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now devoted to the development of 
proper technique for the use of 
strips. 

Mild steel was found to be the 
most suitable. Standard type of steel 
strips used was No. 10 U.S.S. Stand- 
ard (approx. ¥% in. x % in.) length 
cut to size. Whenever possible, re- 
quirements are confined to the No. 
10 steel. 

All strips are sandblasted before 
use, to insure a very clean surface 
so that the compound will stick 
evenly and thoroughly. Strips are 
placed at strategic points in the 
frame, criss-cross fashion, and anch- 
ored firmly into place on the teeth 


with wire or nails. In complicated - 


patterns, steel strips may be bent to 
follow the contour of the pattern. 


Technique of Combining Metal 
and Plaster 
The author does not contend that 
all patterns can be produced from 
match plates. In certain types of 


pattern it is not possible to utilize” 


this medium. Again, certain types of 
pattern cannot be cast solid in plas- 
ter compound with practicability. 

For instance, in the case of a pat- 
tern having bosses, ribs, or thin sec- 
tions projecting on one side only, it 
was found that such parts were 
liable to be broken, nicked, or dam- 
aged, when cast in the plaster com- 
pound. With such patterns, experi- 
ments were conducted in combining 
aluminum with the plaster com- 
pound, and the résults were gratify- 
ing (Fig. 4). 

The technique was simple. First, 
solid patterns were cast in aluminum 
from master patterns. The side of 
the patterns having ribs, thin parts, 
or bosses, was placed in the drag, 
and the opposite side drilled and 
tapped and screws set in to act as 
anchors to the cope. 


Anchoring Patterns 

Patterns were left in the mold 
when pouring the plate. The fin- 
ished plate showed the cope in solid 
compound and the drag the metal 
patterns, firmly anchored into the 
compound on the cope, projecting 
clear above the plate. The metal 
patterns were proof against break- 
age or other damage (Fig. 4). 

The size of the patterns determines 
the size of the screws to be used. 
The average size is No. 10-32th. x 
3% in. The largest used by the 
author are 24th. x % in. It was 
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Fig. 8—Right—Cleaning the plate. 





found that flathead steel machine 
screws were the most adaptable to 
requirements. 


Elbow Pattern 

To illustrate this method to better 
advantage, the author presents for 
example an elbow pattern having 
flanges on one end. These flanges 
extend above the main body of the 
pattern and there is danger of their 
breaking if cast solid in plaster com- 
pound. 

A combination split wood and 
metal pattern is first made. In other 
words, the body of the elbow, in- 
cluding coreprints, is made of wood 
and the flanges are cast in alumi- 
num, left loose, and recessed in the 
body of the wood pattern (Fig. 5). 

After the pattern is drawn from 
the sand, the loose flanges are put 
back into their impressions with 
screws in place, by which they are 
anchored firmly into the compound 
(Fig. 6). 

Gates are then cut in the sand 
and risers or vents indicated. The 
mold is finished and the frame is 
laid on the box joint. The number 
and placement of steel strips is then 
determined and the strips anchored 
into place. The mold is then ready 
for closing (Fig. 7). 

After pouring, the plate is brushed 
and all sand cleaned off. The risers 
are cut off and the plate carefully 
examined for cracks or other minor 
defects, such as shrinkage or poros- 
ity. If any such are apparent, re- 
pairs are made immediately, while 
the compound is still wet. Left-over 
compound is used for this patching 
operation. 

The plate is then sent into the 
pattern shop where it is put aside to 
dry. Approximately 5 hr. is suffi- 
cient drying time, and plates should 
be allowed to dry at room temper- 
ature for best results. 


Drying and Cleaning Plates 

When time is limited, or for rush 
jobs, plates have been dried by hook- 
ing them up over steam radiators. 
This will dry a plate sufficiently for 
working in approximately 2 hr., but 
except where unavoidable this prac- 
tice is not recommended. After the 
plate is dry, finishing girls clean up 
and shellac the whole plate (Fig. 8). 

The following comparative table, 


derived from service records; demon- 

strates conclusively the time saved 

by the composition match plate over 

the all-aluminum plate. 
Combination Metal and Plaster 
Composition’ Plate 


Time required to make two com- 
bination wood patterns with 
loose metal flanges, hr. 


Cleaning and fitting patterns, hr. 


Total time, hr 


Metal Patterns Set on 
Aluminum Plate 


Time required to make wood 
master pattern and two alumi- 
num split patterns, hr 


Cleaning and fitting patterns, hr. 24 
Total time, hr. 


Core boxes, dryers, etc., required 
the same time in both cases and are, 
therefore, not shown on the table. 
There is a straight 42 per cent sav- 
ing in hours, but time is not the only 
saving. A monetary saving is also 
effected, not only by cutting down 
the hours but by employing unskilled 
finishing labor. 


Plaster vs. Aluminum Plates 

With the plaster composition 
plate, finishing girls at a lower wage 
will do the required finishing with 
efficiency, but skilled labor at a much 
higher rate of pay is essential for fin- 
ishing the aluminum plate. It is 
quite probable that, in most cases, 
the difference in the wage scale be- 
tween these two classes of labor 
might well be 50 per cent. 

The author does not wish to con- 
vey the idea that he believes the 
plaster composition plate or the com- 
bination of metal and composition 
plate better than the all-aluminum 
plate. He does wish to emphasize 
the fact that they are more flexible 
to work with, less expensive and 
faster, and will produce as good a 
casting as the aluminum plate, which 
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is, after all, the most important fac- 
' tor. Thousands of castings have 
been »roduced off these combination 
| plates —castings with tolerances as 
close as 0.015 to 0.031 in. in the 
" Glass | (to be X-rayed) category. 


2 Alterations 
' After the plate has been made, 
‘alterations to gates or patterns, 
' should any be necessary, can be done 
' with much more speed and facility 
‘on the plaster composition plate 
’ than is possible on the aluminum 
cast plate. 

For instance, should the gates 
need to be changed, they are simply 

















n- 
- cut off, small cigar box nails inserted 
er to act as an anchor for the com- 
pound, new gates shaped to the re- 
quired size in clay and the com- 
pound poured. When dry, the new 
gates. are trimmed and smoothed 
off with a chisel and the plate is 
30 ready for production. 
a Should patterns require to be 
37 built up 1/16 in. or % in. or less, 
very small nails are inserted for 
anchors and compound added and 
built up to more than the required 
40 size. After the compound is dry, it 
14 is trimmed down to the necessary 
- size. Compound will adhere to com- 
64 pound with such tenacity that the 
ad addition will not be discernible. ‘A 
e, smooth, clean and permanent job is 
le. the result. 
v- Every patternmaker knows what 
ly a job it is to build up a pattern on 
so an aluminum-cast plate. First, a 
m brass or aluminum sheet of the re- 
ad quired thickness must be screwed or 


riveted onto the pattern. Lead must 
be worked into and over the screws 
or rivets to insure a perfectly smooth 
finish. A great deal of time and care 
5 are required to trim the addition 
down to the right size to attain a 





2 smooth and even surface. At best, 
; in most cases, the result is a patch- 
up job. 
e- Conclusion 
or In conclusion, the author relates 
an actual incident whereby the sub- 
a stantial saving which can be attained 
1€ through the utilization of plaster 
1 composition plates, can be carried on 
n through production in the foundry 
m to the customer outside the foundry. 
re A quotation was solicited on a cer- 
le tain job. It was a small job and a 
d short run, but it was important and 
a it was urgent, as even the smallest 
h Jobs are in wartime. At the same 
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time, it was not worthwhile to the 
customer to put too much money 
into the job. Solid patterns were 
available, and it was suggested to 
the customer that these be used to 
cast on a plaster composition plate. 

The customer immediately pro- 
tested the cost of plates, but when it 
was pointed out to him that the cost 
of a plate in plaster compound 
would be approximately a third less 
than that of an all-aluminum plate, 
while at the same time patterns 
would be preserved and returned in- 
tact at the completion of the job, 
the proposition was accepted with 
alacrity. 

The advantage of this proposition 
was that the patterns could be ‘re- 
turned intact to the customer at the 
completion of the job, but of equal 
importance was the small sum of 
money involved, the facility of pro- 
duction, and last but not least, the 
speedy delivery promised. 

. Further, should additional castings 
off this plate be required at some 
future date but with some altera- 
tions necessary to the patterns, no 
great financial loss would have been 


incurred by the removal of the pat- 
terns from the plate, involving the 
breaking up of the compound only. 


Had these patterns been mounted 
on an aluminum plate, alterations 
to patterns would have resulted in 
a much greater financial loss, or had 
the old type two-piece frame not 
been superseded by the more eco- 


nomical, more facile and speedier - 


one-piece type, this gratifying and 
purposeful suggestion could not have 
been made available to the cus- 
tomer. 


This is only one of thousands of 
such demands which we have been 
called upon to meet during wartime, 
but unlike the beginning, a medium 
by which such demands can be met 
and fulfilled is now at our disposal. 
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Book Review 
By Herbert F. Scobie 


Colorimetric Determination of 
Traces of Metals, by E. B. Sandell. 
470 pages. Published by Interscience 
Publishers, Inc., New York. Price, 
$7.00. 

This book contains valuable in- 
formation for metallurgists and 
chemists who are required to keep 
close control over scrap metals or 
metal products, or who are engaged 
in experimental or research work. 
In a laboratory which needs to make 
analyses of traces as small as 0.00001 
per cent, but does not have a spec- 
trograph, the book presents some 
pertinent data. 

The author, who has had experi- 
ence with most of the methods de- 
scribed in the book, presents proce- 
dures for analysis for traces of 45 
of the elements as well as the rare 
earths. Several methods are de- 
scribed for each element and in 
many cases these are critically eval- 
uated. The methods described by 
the author include analyses for “the 
determination of a minute quantity 
of a substance . . . in the presence 
of an overwhelming quantity of 


other ‘substances” for a wide variety 
of materials such as alloys, ores, sili- 
cate rocks, water, biological speci- 
mens, and air. 


The first fifth of the book is de- 
voted to a discussion of the theory 
and technique of colorimetric and 
spectrophotometric methods. Men- 
tion is made of amperometric, polar- 
ographic, and other methods of 
analysis. Chapter IV on General 
Colorimetric Reagents is excellent 
and includes organic and inorganic 
reagents. 

The balance of the book deals 
with specific analytical methods. 
Each element is discussed under the 
headings of Separation, Methods of 
Determination, and Applications. It 
is significant that many of the ap- 
plications are to metals and alloys 
of industrial importance. 

Boron and tellurium (which is 
only slightly less metallic than 
arsenic and antimony), are not 
mentioned. In view of their in- 
creasing importance in the iron-car- 
bon alloys, metallurgists should ap- 
preciate convenient colorimetric 
methods for traces of these elements. 

There are over 450 references to 
other works. 
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Reduction of M icro porosity 


in Magnesium Alloy Castings 


ROM the viewpoint of sound- 

ness of magnesium alloy castings, 
both the user and the producer are 
concerned primarily with the defect 
known as microporosity. Among 
light-alloy foundrymen, this term is 
used more or less interchangeably 
with “microshrinkage.” The latter 
term is more specific, for it implies 
that the defect is caused entirely by 
shrinkage. For reasons which will 
become obvious, the term “micro- 
porosity” will be used in this paper. 


Microporosity is by no means a 
malady characteristic of magnesium- 
base alloys only. It is common in 


By James DeHaven and James A. 

Davis, Research Engineers, and L. W. 

Eastwood, Assistant Supervisor, Bat- 
telle Memorial Institute, 


Columbus, Ohio 


commercial solid-solution type of al- 
loys regardless of the base material; 
ie., those alloys having a consider- 
able range of solidification and 
forming little or no eutectic liquid 
during solidification. 

It is especially common in high- 
purity commercial solid-solution type 
aluminum-base alloys containing 


magnesium and/or zinc, and in the 
high-purity binary alloy containing 
up to about 4.5 per cent of copper. 
It is also common in many copper- 
base casting alloys, in which it is 
known variously as “oxidation,” 
“shrinkage,” “gas porosity,” and “in- 
cipient shrinkage.” 

The appearance of microporosity 
in magnesium alloys is illustrated by 
the accompanying figures, which 
show it by means of X-ray and by 
microphotographs. Specifically, 
microporosity, as shown by Fig. 10, 
consists of small voids more or less 
interconnected to form colonies, the 


—— 





® Laboratory and production foundry tests results indicate that the occurrence 
of microporosity in magnesium alloy castings may be markedly reduced by the 
use of melt degassing methods described in the paper. 
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individual voids being visible only 
under a microscope, but the colonies 
may be visible with a naked eye on 
carefully machined, ground, or 


polished sections. The individual 
voids usually lie between the grains, 
but may occur between the axes of 
the dendrites forming the grains. 
After the castings have been heat 
treated, the fractures through sec- 
tions containing microporosity are 
discolored, the shade of the discolor- 
ation depending upon the amount 
of the microporosity. In general, 
the color has a slight tinge of straw 
yellow when the microporosity is 
not severe, the color increasing in 
intensity through brown, gray, and 
black with increasing amounts of 
the unsoundness. This unsoundness 
has an adverse influence on the 
mechanical properties, the effect on 
the properties of test bars cut from 
castings being as follows:* 
—Relative Value— 


Color of Tensile Elongation in 
Fracture Strength 2 in., per cent 
Clean, sound 100 100 
Pale yellow 78 70 
Brown 68 60 
Gray, black, purple 50 30 
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Fig. 5—Radiographs of sections cut from wedge casting showing various heights of sound 
metal, corresponding to variations in gas content of melts. 


This adverse effect of micropor- 
osity on the tensile properties is very 
serious indeed, and while no data 
are at hand, it is quite likely that 
the adverse effect on the fatigue life 
would be even more severe. This 
would be expected because the 
microporosity forms angular dis- 
continuities, a form of defect which 
acts as a stress raiser in the casting. 


In view of the occurrence of 
microporosity in commercial cast- 
ings which are considered to be of 
fairly good quality, it is evident that 
the problem is a serious one and 
merits considerable attention on the 
part of both the user and the pro- 
ducer of magnesium castings. 


Practical Methods of Measuring 
Degree of Microporosity 
There is no reliable method of 
precisely measuring the degree of 
microporosity in a casting, but there 
are methods of roughly estimating 
the severity of the defect. These 


methods are (1) fracturing the cast- 
ing after heat treatment, (2) pre- 
paring sections of the casting and 
observing the unsoundness under the 
microscope or revealing the unsound 
areas by using oil and chalk, and (3) 
X-raying the casting. 

The first two methods are 
destructive and, therefore, have 
their limitations. They are both 
thoroughly reliable, but they show 
the degree of unsoundness only on 
the section fractured or polished. 
The X-ray method does not have the 
limitations of the first two methods, 
but, unfortunately, radiography is 
not too reliable unless its limitations 
are realized and the results are in- 
telligently interpreted. 

The X-ray shows the micropor- 
osity reliably and very well when 
dealing with reasonably thin sections 
which lend themselves to good ex- 
posures. Unfortunately, most com- 
mercial castings are too complicated 
for good X-ray “shots” and, under 


45 
































Fig. I—Views of the wedge casting used in the investigation. 


these circumstances, the X-ray may 
provide a clean bill of health for 
the sections which are difficult to 
X-ray, but show unsoundness where 
the X-ray exposure is more. favor- 
able. Even with good exposures, 
only severe cases of microporosity 
may be discovered in heavy sections. 

Because of these limitations and 
the expense involved, many found- 
ries rely mostly on the fracture test 
to determine the quality of the cast- 
ings in respect to the occurrence of 
microporosity. This may be done 
by (1) fracturing a certain percent- 
age of production, say every twen- 
tieth casting, regardless of whether 
or not the casting is scrap, or (2) 
fracturing all or a portion of the 
scrap, since this can be safely as- 
sumed to be representative of the 
production in respect to the occur- 
rence of microporosity. 


Since the microporosity shows on 
the fracture as a discoloration after 
heat treatment only, the solution 
heat treatment must precede this 
test. Also, because aging makes the 
castings more brittle, the fractures 
will be smeared less if the aging 
treatment has been carried out. 
Most foundries use a hydraulic press 
or a mechanical shear for the frac- 
ture operation, both machines re- 
quiring wire shields for the protec- 
tion of the operator. 


Experimental Methods 
Melting and Molding Procedure 


All melts were made in 60- or 
130-lb. steel pots in a gas-fired 
furnace, using regular commercial 
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melting methods, except as noted in 
the data. The molding sand con- 
sisted of a synthetic green sand pre- 
pared by mulling washed Ottawa 
silica sand with 4 per cent of ben- 
tonite, 5 to 6 per cent of inhibiting 
agent No. 190, 1.5 per cent of 
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ethylene glycol, and about 2 per cent 
of water. This sand had an A.F.A. 
permeability of 95 to 110 and about 
9 psi. compressive strength. Molds 
were made by jolting to a mold 
hardness of about 60. 


Early in the experimental work, 
it was discovered that a consider- 
able variation in the amount and 


location of microporosity occ: rred 


in a wedge casting being usd to 


provide bars for certain mech. aica] 
tests. This led to an investivtion 
of the causes of these variaticis as 
a first step in the experimenta! pro. 
gram, and the wedge castings and 
the 4-bar pattern were used for this 
phase of the work. The wedge cast. 
ing is shown by Figs. 1 and 2; the 
test-bar casting by Fig. 3. 

The susceptibility of the melt to 
form microporosity in the \ edge 
casting was determined by, cutting a 
vertical section ¥/2 in. thick from the 
center of the wedge, smoothing the 
surfaces and revealing the micro- 
porosity by using the chalk and oil 
method, or by X-raying the section. 
Since. these sections are ideal for 
X-raying, this method, checked by 
the oil-chalk method, was employed 
to show the amount and distribution 
of the microporosity. 

Figure 4 shows the distribution of 
microporosity in the wedge casting 
poured from a good quality melt, 
i.e., one which produced about 3, 
in. of sound metal in the bottom of 
the wedge. The gate was at the end 
marked on the X-ray film, and it is 
evident that less microporosity oc- 
curred in this portion, but its 
distribution is otherwise uniform 
throughout the length of the wedge. 


The vertical Y-in. section cut 
from the center of the wedge, there- 
fore, may be regarded as being rep- 
resentative of the casting. Melts var- 
ied considerably in respect to height 
of sound metal in the bottom of the 
wedge. This variation was found to 
be from 0 to about 3% in., depend- 
ing upon the melting technique and 
melt treatment. These variations in 
melt quality as represented by their 
susceptibility to form microporosity 
are shown by the photographs of 


Fig. 2—Photograph of the wedge casting used to measure the susceptibility of the melt 
to the formation of microporosity. 
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Fig. 3—Photograph of the four-bar pattern test-bar casting. 


X-ray films presented in Fig. 5. 

The section, at the left in Fig. 5 
was poured from a gassy melt very 
subject to the formation of porosity, 
in this instance macroscopic in size. 
The melt quality improves succes- 
sively from left to right, the last one 
having 31 in. of sound metal at the 
bottom of the wedge. This amount 
of sound metal was about the best 
that could be obtained in the wedge 
casting except by the employment of 
special means, such as by using an 
air vibrator on the mold or exo- 
thermic compounds on the risers. 

It was found that the test bar 
properties did not reflect the melt 
quality in the range encountered in 
this work unless the melt was de- 
liberately gassed. Since all of the 
test bar properties were very good, 
unless they were poured from pur- 
posely gassed metal, no test bar data 
are listed in this paper. 


Gas in Magnesium Melts 

The possibility was investigated 
that dissolved gas in the melt might 
account for the variation in the sus- 
ceptibility of the metal to micropor- 
osity in the wedge casting. In view 
of the strongly reducing nature of 
molten magnesium, it is not likely 
that such common gases as CO, 
CO, and SO, would be the cause of 


' much trouble, for these gases would 


be decomposed by reduction. 
Nitrogen forms a stable nitride, 
and it also is not likely to be a cause 
of difficulty from gas evolution 
during solidification. However, mag- 
hesium melts, like those of alumi- 
tum, might dissolve hydrogen. 
Winterhager? tentatively found that 
the solubility of hydrogen in mag- 
hesium was as shown in Table 1. 
The solubility values given in 
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Table 1 are remarkably high and 
would warrant checking. Magnesi- 
um alloy melts generally are con- 
sidered to be free of gas absorption 








Table 1 
SOLUBILITY OF HYDROGEN IN 
MAGNESIUM 
Hz per 100 
Temperature, grams Metal, 
™. ce. 
650 solid 18 
650 liquid 26 
700 liquid 26 
800 liquid 27 
900 liquid 31 








difficulties, probably because no 
macroscopic evidence of gas, such as 
pinholing, occurs in the castings. A 
very considerable amount of evi- 
dence has been accumulated that 
magnesium alloy melts can and do 





absorb hydrogen, and this is amply 
demonstrated by the experimental 
results described in the following 
paragraphs and by the photograph 
(Fig. 11). 


Experimental Work 
The Effect of Hydrogen Additions 


A number of heats were pre- 
pared whereby careful melting 
methods were used to avoid gas 
absorption and to provide a good 
quality of metal. A control wedge 
was then poured, for purposes of 
comparison, to show the height of 
sound metal in the wedge prior to 
the special treatment. The remain- 
ing melt was then treated in various 
ways to add hydrogen to the melt, 
after which another wedge was 
poured. 

Sections from the wedges were cut 
and X-rayed as decribed previously, 
and the relative soundness, i.e., the 
height of sound metal in.the bottom 
of the wedge, was measured. Using 
ASTM.-4 alloy, the effect of gassing 
the melt was found to be as in- 
dicated by the data provided in 
Table 2. 

These data clearly show that if 
ordinary tank hydrogen is bubbled 
through the melt, the wedge poured 
from it will contain more micropor- 
osity than the wedge poured before 
the hydrogen addition. Apparently, 
also, it is the moisture in the hydro- 
gen rather than the molecular 
hydrogen which causes the gas ab- 
sorption. This is a characteristic of 
biatomic gases, for, if they are pro- 
duced in atomic or nascent form, 


Fig. 4—Radiograph of the wedge casting showing the distribution of microporosity 
represented by the dark, cloudy areas on the photograph. 











































they are much more active than the 


molecular gas. 


The atomic or nascent hydrogen 

is produced by the reaction 

Mg + H.O — MgO + 2H. 

The H is very active, whereas H, 
is not sufficiently dissociated at the 
temperature of the magnesium melt 
to be absorbed to any noticeable ex- 
tent by the 5-min. treatment in 
Heat 97. 

Other sources of atomic hydrogen, 
such as NH; and metallic hydrides, 
also gas the melt and markedly de- 
crease the height of sound metal in 
the wedge. This is illustrated by the 
data in Table 3. 

These data clearly show that 
atomic hydrogen supplied as 
moisture, ammonia, or as metallic 
hydrides will, if added to the melt, 


greatly increase the amount of 
microporosity as measured by the 
height of sound metal in the wedge 
casting. 

If it now be granted that an in- 
crease in the amount of hydrogen, 
apparently in atomic form in the 
melt, causes an increase in the 
amount of microporosity, the ques- 
tion then becomes a dual one: (1) 
how may the hydrogen be kept out 
of the melt, and (2) if it enters, 
how can the hydrogen be eliminated 
from the melt? 

In respect to the first part of the 
question, the melting practice is the 
principal factor determining the 
amount of gas in the melt, which in 
turn reflects the amount of micro- 
porosity obtained in the casting. The 
importance of some of the factors 








Table 2 


EFFECT OF HYDROGEN ON OCCURRENCE OF MICROPOROSITY 


Treatment of Melt 


Melted, using good practice 


Tank: H: bubbled through melt at 1400° PF. for 5 min. 0 


Melted, using good practice 


Height of Grain 
Sound Metal Size, 
in Wedge, in. in. 

3 3/4 0.005 
0.004 


3 1/8 0.007 


Tank H: bubbled through water, then into the melt 


at 1400° F. for 5 min. 
Melted, using good practice 


Dried H. bubbled through melt at 1400° F. for 5 min. 


0 0.004 


2 9/16 0.012 
3 1/2 0.010 


Fig. 6—Radiographs of section of turret 

casting, ASTM-4 alloy, are representative of 

regular production of this part in this com- 

mercial foundry. Height of sound metal in 

a wedge poured from same heat was only 
¥ in. Compare with Fig. 7. 


encountered in the melting practice 
which influence the amount of gas 
absorption is illustrated by the data 
in Table 4. 

The good fluxing practice con- 
sisted of dusting the refining flux 
on lightly while stirring the melt, or 
permitting the refining flux to 
liquify completely before it was 
stirred into the melt. The poor fluxing 
practice consisted of placing about 
Y in. of refining flux on the melt 
and stirring it in before it was 
melted, this practice being quite 
common in commercial foundries. 

The manner in which the refining 
flux is stirred into the melt is very 
important because the commercial 
fluxes contain up to 10 or 15 per 
cent and rarely less than 4 per cent 
of water. -The fluxes are also 
strongly deliquescent and may ab- 
sorb considerable water if the flux 
containers are permitted to stand 
open in the melting room for any 
length of time. 

It is a characteristic of these fluxes 
that considerable water may be ab- 
sorbed, even at slightly elevated 
temperatures, with the flux still re 
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maining dry and powdery. It is only Table 3 


when very large amounts of water EFFECT OF OTHER SOURCES OF ATOMIC HYDROGEN ON OCCURRENCE OF 
are absorbed that the flux cakes MICROPOROSITY 

- feels damp. If the fluxes are : : 
up ae P Height of Grain 
stirred into the melt before they Heat Sound Metal Size, 
have an opportunity to dry out on = No. Treatment of Melt in Wedge, in. in. 


the melt surface, or if the melt is a ec rns arged pee ee ' 2 3/4 0.012 
itrogen bubbled through water, then in the melt at 
pour d through a layer of flux, the 1400° F. for 5 min. 1 1/2 0.010 


moisture so introduced into the melt 85A .100 per cent scrap melted using good practice, except 
will gas the metal. scrap was not dried $ 1 0.006 
In addition to the (1) moisture B_ 0.25 per cent zirconium hydride added at 1400° F. 0 0.008 
: 86A Melted, using good practice 3 0.006 
in the flux, there are, of course, B 0.28 per cent titanium hydride added at 1400° F. 0.007 
other sources of moisture which may .87A Melted, using good practice 0.020 
gas the melt, these being (2) B 0.25 per cent calcium hydride added at 1400° F. 0.045 


; n the surface of the metal 89A Melted, using good practice 0.020 
eemture © surface of the meta B Steam. bubbled through melt et 1400° F. for 5 inin. 0.012 


charge, (3) cap on the surface 93A Melted, using good practice 0.012 
of tools and pots if they are not pre- B NH; bubbled through melt at 1400°F. for 5 min. 0.015 
heated sufficiently, particularly if . 100A Melted, using good practice 9 0.007 
they are covered with flux, (4) B NHs added while heating from 1300 to 1600° F. 0.006 
moisture naturally occurring in the *See this specimen, 87B, Fig. 5. 

atmosphere, (5) moisture from the 
products of combustion, and (6) 
atmospheric moisture which contacts Table 4 

the melt during the pour or that EFFECT OF MELTING PRACTICE ON OCCURRENCE OF MICROPOROSITY 
which is in the sand and contacts Number Height of Sound Metal 


the liquid melt before solidification of — in the Wedge, in.— 
occurs. Treatment of Melt Melts Min. Avg. Max. 


: : Good melting and fluxing practice 34 11/2 «23/4 = $ 15/716 
No difference has been noted in Foor flisdaa seataler” 8 0 3/4 1 3/4 














the occurrence of microporosity in 100 per cent scrap, good melting practice 4 17/8 27/8 31/2 


the wedge or in 5/32-in. plates cast 100 per cent scrap, not dried, but otherwise 
good melting practice 4 1/4 11/8 1 3/4 


in green sand or core sand. Both 
sands have A.F.A. permeabilities in 
excess of 100, and the moisture con- 
tent of the green sand was about 2 either green sand or core sand in the sand, the latter occurring 
per cent. However,’ unsoundness (Fig. 12). especially in core sands. This oxida- 
similar to ordinary microporosity is This possibly is caused by local tion should be associated with sand 
frequently found in fairly heavy hydrogen absorption and reprecipi- reaction or burning, accompanied by 
sections near the surface adjacent to tation without general diffusion the liberation of hydrogen which is 

throughout the casting. If so, this locally absorbed and reprecipitated, 

hydrogen probably originates by the forming microporosity as described 
Fig. 7—Radiographs of same section of tur- = oxidation of the metal by the — elsewhere. Consequently, this sur- 


ret casting sh in Fig. 6 wh de f . ge. *s . : . 
chlorine-fly hes = gin Brats "Niaaieed sqindiion moisture or other oxidizing materials face microporosity should be accen- 
of this metal over that shown in Fig. 6 is 
obvious. Height of sound metal in wedge 
poured from same heat was 3!/2 in. 






































































Fig. 8—Radiographs (Figs. 8 and 9) show microporosity in a gear housing, ASTM-17 
alloy, and are representative of regular production of this aircraft part in a second foundry. 
Fig. 9—ASTM-I7 alloy. Same as part shown in Fig. 8 except that metal was fluxed with 
Cl:. Reduction in microporosity effected by cleaning and degassing operation is evident. 


tuated by high pouring temperatures, 
heavy sections, low inhibitors, and 
high moisture content of the sand. 
Several experiments have been 
made, but it has been found that the 
occurrence of the microporosity in 
the wedge adjacent to the sand sur- 
face apparently bears no relationship 
to either the moisture or inhibitor 
content of the green sand used. 
The moisture on the surface of 
the metal may be absorbed on the 
surface or as part of the corrosion 
products on the ingot or scrap. This 
is an important gas source which 
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can be avoided, partially at least, by 
the following practice: 

(1) By not permitting corrosion 
to occur on the scrap or ingot, this 
being effected by proper housing 
and by avoiding long storage periods. 

(2) By preheating the charge 
thoroughly, this being effected by 
preheating the metal to 400 or 
500° F. in a separate oven, or pre- 
heating the metal carefully on the 
furnace edge and charging each ad- 
dition onto that previously charged 
but which is not yet melted. 

The data in Table 4 clearly show 





the reduction in microporosi:\ ef. 
fected by preheating the scrap etal 
used in the charge. 

The application of good .afety 
rules requires preheating of pc - and 
tools before they are permit: d to 
come in contact with liquid inag. 
nesium, so that this gas source js not 
important. Gas absorption by per- 
mitting the melt to fall in a thin 


stream through the atmosphere js 


quite possible, but it can be avoided 
by keeping the ladle lip near the 
pouring box and pouring rapidly, 

The moisture in the atmosphere, 
either that in the products of com- 
bustion in the gas or oil-fired furnace 
or that naturally occurring in the 
atmosphere, is difficult to avoid. A 
degassing operation after melting is 
about the only solution to this prob- 
lem but, as the foregoing data in- 
dicate, a considerable reduction in 
microporosity can be effected by 
good melting and fluxing practices. 


Removal of Hydrogen from the 
Melt by Using a Fluxing Gas 

While good melting and fluxing 
practices are markedly beneficial in 
respect to the reduction of micro- 
porosity, it has been found that con- 
sistently better melt quality can be 
attained by combining good melting 
and fluxing practices with a degas- 
sing treatment, either coincident 
with or just preceding the grain- 
refining treatment. If superheating 
is used, this operation must follow 
the degassing treatment. 

A common method of degassing 
melts, particularly those of alumi- 
num-base alloys, consists of bubbling 
a suitable gas through the melt. 
While the action of such a gas may 
be in part chemical, it is probable 
that such a fluxing material acts as 
a mechanical carrier, the dissolved 
gas in the melt “desorbing” on the 
bubble of fluxing gas, the latter then 
carrying it to the melt surface where 
it can escape. Suitable fluxing gases 
for aluminum are chlorine, nitrogen, 
helium, and vapor from many solid 
and liquid materials, particularly 
chlorides. 

Some of the results obtained by 
degassing by bubbling various gasés 
through the magnesium.ASTM-4 al- 
loy melts are listed in Table 5. 

In addition to the treatments 
listed in the foregoing data, SO and 
sulphur vapor were tried, but they 
did not show much promise. Like- 
wise, certain dried carbonaccous 
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gases, such as acetylene, CO., and 
natural gas were tried and, while 
they do not show much promise as 
degassers, they have a_ beneficial 
effect, as reported separately.* 

The data in Table 5 show that 
dried gases such as argon, helium, 
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and nitrogen do not show much 
promise, while a chlorine treatment 
has a markedly beneficial effect. The 
chlorine is used in place of the usual 


_ “cleaning” operation of stirring in a 


refining flux. 
When chlorine is used, the metal 


Fig. !0—Photomicrograph showing typical 
microporosity in ASTM-4 alloy casting. 
Magnification, X100. 


is melted, employing the usual melt- 
ing flux, then chlorine is passed 
through a carbon tube into the melt 
for 15 min. at a rate such that the 
melt temperature during the 
chlorine treatment may be 1250 to’ 
1450° F. Some slight burning may 
occur during this operation, particu- 
larly if the melt temperature is 
1400° F. or above, but this is read- 
ily eliminated by a light sprinkle of 
refining flux. 

The previously outlined procedure 
for the use of chlorine has been 
adopted as standard practice in all 
the experimental work, and scores 
of melts so treated have amply con- 
firmed the reliability of the data on 
chlorine treatments listed in Table 5. 


Commercial Foundry Tests 


The laboratory results on the use 
of chlorine have been checked in 
two commercial foundries making 
aircraft parts. Several melts weigh- 
ing up to 300 Ib. were treated; in 
one foundry, wedges and miscellane- 
ous aircraft parts were poured from 
melts (1) fluxed for 15 min. with 
chlorine, (2) melted using the melt- 
ing precautions outlined previously, 
and (3) prepared by regular pro- 
duction methods. 

In the second foundry, chlorine- 
fluxed and regular production melts 
were poured into aircraft parts, and 
quality comparisons were made. In 
each instance, the laboratory results 
were verified and typical radio- 
graphs of castings from regular pro- 
duction and chlorine-fluxed metal 
are shown by Figs. 6 to 9, inclusive. 

,Some concern was felt over the 
possibility that the MgCl, formed 
by the chlorine might cause flux 
inclusions. This chloride apparently 
separates from the melt very well, 
and no flux inclusions could be 
noted on the aircraft parts placed in 
a humidity room for several days. 

A second common method of de- 
gassing ‘aluminum alloys consists of 
melting, solidifying either in the pot 


Fig. !1—Photograph of section of 4-in. 
cube, no riser, poured from ASTM-4 alloy 
melt which had been severly gassed with 
CaH;. Large cavities formed by hydrogen 
precipitated when melt solidified are ample 
evidence of the considerable hydrogen 
solubility in magnesium melts. 
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Table 5 


REDUCTION OF MICROPOROSITY BY BUBBLING VARIOUS GASES THROUGH 
40- to 60-Ls. MELTs or ASTM-4 ALLoy 


Metal Treatment 


Height of Grain 
Sound Metal Size, 
in Wedge, in. in. 


100 per cent scrap, melted using good practice 3 0.020 
N; from tank bubbled through the melt 5 min. at 1400° F. 2 1/2 0.030 


Melt gassed with zirconium hydride 


1/8 0.010 


Dried N: bubbled through the melt at 1400° F. for 5 min. 3/16 0.015 


100 per cent scrap 


1 13/16 0.010 


Dried argon bubbled through melt at 1400° F. for 5 min. 3/8 0.007 


ASTM-4 alloy without Mn 


1/4 0.008 


Dried helium bubbled through melt at 1400° F. for 5 min. 0.008 
100 per cent scrap, poor fluxing practice 1/2 0.010 


Dried helium bubbled through melt at 1400° F. for 5 min. 1/4 


lanes 
0.008 


Melt superheated, commercial practice 1/2 0.007 


100 per cent — 
Cl. from tank, bub 


Melt gassed with NHsz 


3/8 0.008 


led through melt at 1400° F. for 5 min. 2 7/8 0.006 


1/2 0.006 


Cl, bubbled through melt at 1300° F. for 5 min. 13/16 0.006 


100 per cent new ingot, poor fluxing practice 1/8 0.010 
Cl, bubbled through the melt at 1400° F. for 6 min. 3/4 0.005 


100 per cent scrap, poor fluxing practice ~ 0.007 
Cl. bubbled through the melt at 1400° F. for 15 min. 1/2 0.006 








or by pigging the melt and then re- 
melting. The decrease in solubility 
during solidification causes the pre- 
cipitation of hydrogen in the form 
of H,, which is not readily re- 
absorbed. If the conditions are such 
during the remelting operation that 
gas absorption is avoided or reduced, 
some degassing can be effected. The 
results of some laboratory tests are 
shown by the data given below in 
Table 6. 

The foregoing data indicate that, 
under these conditions of melting, 
some decrease in microporosity 
‘can be effected by presolidification. 
Many foundries use this method to 
degas the gassy melts sometimes en- 
countered when remelting poor 
quality scrap. In such instances, the 
high gas content will cause a high 
convex set on top of the risers, as 
is shown by the data on specimen 
87B of Fig. 5. 


The effects of pouring tempera- 
ture, superheating, and grain size 
on the degree of microporosity have 
been investigated in the wedge cast- 
ings and in horizontally cast plates. 
It has been found that very low 
pouring temperatures tend to accen- 
tuate microporosity, while wide vari- 
ations in the normal pouring range 
have no noticeable effect on the 
amount or distribution of this defect. 

Although the hydrogen solubility 
increases with increasing tempera- 
ture, it has been found that the 
superheating operation does not ac- 
centuate microporosity, probably be- 
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cause the melt is not disturbed or 
exposed directly to a gas source 
while at the high temperature, it be- 
ing encased in its oxide envelope. 
On the other hand, there is some 
evidence that a marked decrease in 
grain size reduces the susceptibility 
to microporosity to a slight extent. 


Mechanism of Microporosity 
Formation 

The role of gas in the formation 
of microporosity seems well estab- 
lished, particularly so since experi- 
ence has shown a similar relationship 
in other solid solution types of alloys 
of different base materials.° A gen- 
eral description has been made* of 
the mechanism of the formation of 
microporosity, and the effects of (1) 
range in the temperature of solidifi- 
cation, (2) the amount of eutectic 
liquid solidifying at constant tem- 


perature, (3) the temperature . «adj. 
ents during solidification as «ter. 
mined by the gating, risering and 
chilling practice, and (4) thc gas 
content of the melt. 

It seems logical that the voids of 
microporosity are initiated b, the 
‘shrinkage or contraction of the melt 
during solidification of the  atter 
portion of the liquid. These voids 
would normally be filled with |iquid, 
but in the solid solution alloys, the 
mushy zone makes this difficult. If 
the melt contained no gas, the voids 
would be under a vacuum, the ab- 
solute pressure of which would be 
equal only to the vapor pressure of 
the melt at the temperature in ques- 
tion. If this were true, the voids 
would. draw liquid metal into them 
as a result of the exterior atmos- 
pheric pressure. 


However, if the melt contains a 
gas in solution which is precipitated 
during solidification, as is usually the 
case, these voids are gas filled, and 
this condition prevents the entrance 
of metal into the voids. This con- 
dition is akin to that existing when 
trying to pour a liquid into a narrow 
necked bottle. Microporosity, then, 
may be regarded as being initiated 
by shrinkage, but the gas in the 
metal may prevent the resulting 
voids from being fed. 

On the basis of the foregoing re- 
marks, and on, those cited in Refer- 
ence 4, it is evident that micropor- 
osity can be reduced by effecting the 
following conditions: 

(1) Reducing the gas content of 
the melt. 

(2) Steepening the temperature 
gradients toward the risers by using 
good gating, risering, and chilling 
practice. 








Table 6 


EFFECT OF PRESOLIDIFICATION ON OCCURRENCE OF MICROPOROSITY IN THE 
WEDGE CASTING 


Metal Treatment 


New ingot, as melted 
“Cleaned” with No. 310 flux 


Solidified in the pot and remelted twice 


Superheated 


100 per cent scrap, as melted 
Ingoted and remelted 


100 per cent new ingot, as melted 


, Ingoted and remelted 


100 per cent scrap, “cleaned” with No. 310 flux 
Solidified in the pot and remelted twice 


Height of Grain 
Sound Metal Size, 
in Wedge, in. in. 
3/4 0.015 
3/8 0.010 
3/8 0.008 
1/2 0.004 


1/2 0.005 
7/8 0.008 
7/8 0.025 

0.007 
3/8 0.008 
7/8 0.012 


NON We MDM CHP Pr 


Melted, solidified in the pot and remelted twice 


under a No. 230 flux 


3 fer 
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Fig. 12—Radiograph of wedge casting sec- 
tion showing microporosity at the edge next 
to the green sand. This is not uncommon 
in heavy sections of magnesium alloys cast 
in green or dry sand, and probably repre- 
sents local absorption of gas generated as 
a result of initial stage of sand reaction. 


(3) Using an alloy composition 
which will be least susceptible to 
microporosity. 


Only the first of these has been 
described in this paper, the second 
encompasses the entire gating prob- 
lem, a discussion of which has not 
been attempted, while the third part 
has been covered as a part of a 
separate paper.® 


Summary 


Extensive laboratory tests checked 
by production foundry results have 
clearly shown that, all other factors 
being the same, microporosity in 
Magnesium alloy castings is mark- 
edly reduced by degassing the melt 
and greatly increased by exposing 
the melt to any condition which pro- 
duces atomic hydrogen. The most 
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common source of atomic hydrogen 
is moisture, and the common sources 
of moisture are listed in their prob- 
able order of decreasing importance 
as follows: 


(1) In the flux. 


(2) Absorbed on or in chemical 
combination with the metal surface 
as part of the corrosion products. 


(3) In the surrounding atmos- 
phere, either in the products of 
combustion or naturally occurring 
in the atmosphere. 


(4) In the atmosphere or in the 
sand and absorbed during the pour 
and before it solidifies in the mold. 


(5) On pots and tools not thor- 
oughly preheated and which come 
in contact with the melt. 


The methods of reducing gas ab- 
sorption from some of these sources 
during melting are described. The 
best method found for degassing and 
removing dross from the melt is by 
fluxing the melt with chlorine in- 
stead of performing the standard 
“cleaning” operation with a refining 
flux. Presolidification was also found 
to be beneficial, although slow and 
uneconomical. 
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® COMMITTEE REPORT 


Brass and Bronze Plans 
Present and Future Work 


By Chairman B. A. Miller, 
The Baldwin Locomotive Works, 
Philadelphia, Pa. 


HE A.F.A. Brass and Bronze 

Division during 1944 made 
some real progress! A conscientious 
effort was made with satisfactory re- 
sults, to attempt to interest the 
younger element in the division. 


A new committee on the Micro- 
structure of Brass and Bronze Alloys, 
headed ‘by Dr. B. M. Loring, was 
appointed to study and correlate the 
relationship between the microstruc- 
ture of brass and bronze alloys and 
their physical properties. A great 
wealth of information will be forth- 
coming from this committee as the 
microstructure data is accumulated. 


Participation Invited 


Brass and bronze foundrymen 
have always needed this informa- 
tion, and although it may be a few 
years before a great deal of this 
information can be gathered and 
correlated, we feel this to be a step 
in the right direction. We invite 
active participation from all found- 
ries engaged in non-ferrous practices. 

A committee on Casting Processes 
for Brass and Bronze also has been 
appointed, consisting of: Recom- 
mended Practices on Centrifugal 
Castings; Recommended Practices 
on Die Castings; Recommended 
Practices on Permanent Mold Cast- 
ings; Recommended Practices on 
Precision Refractory Molding; Rec- 
ommended Practices on Investment 
Castings and Recommended Prac- 
tices on Cement Mold Castings. 


New Data Expected 


Able chairmen have been ap- 
pointed for these various commit- 
tees and we can expect fast informa- 
tion forthcoming pertaining to above 
practices. 

In 1944 we also published a book 
on “Recommended Practices for the 
Sand Casting of Non-Ferrous Al- 
loys,” and from the favorable com- 
ments I have received this book 
will take its place with the out- 
standing publications of the Ameri- 
can Foundrymen’s Association. 

It is our aim to bring all non- 
ferrous operators all the informa- 
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tion that we can acquire to make 
him do a better job. This can only 
be done through the generous co- 
operation of all brass and bronze 
foundrymen. 





Moldenke Collection 


Added to TDP Library - 


HE American Foundrymen’s 

Association recently received 
from Mrs. Richard Moldenke the 
complete technical library of her 
late husband, Dr. Richard Mold- 
enke. These volumes were donated 
by Mrs. Moldenke as a memorial to 
her husband, who was secretary and 
treasurer of the American Foundry- 
men’s Association during its early 
formation. 

Dr. Richard Moldenke became 
interested in foundry and metallur- 
gical work while employed in Pitts- 
burgh and joined the American 
Foundrymen’s Association in 1897. 
From 1900 to 1914 he served as 
secretary and treasurer of A.F.A. 
During his last few years, while 
continuing his technical society 


activities, Dr. Moldenke acted in an 
advisory capacity to a large number 


of foundries and manufacturing 
firms both in this country and 
abroad. He was a prolific writer on 
foundry and metallurgical subjects 
from 1897 until his death in 1930. 
His writings are still used as refer- 
ence. 


The addition of Dr. Moldenke’s 
library to the many volumes accu- 
mulated by A.F.A. will add much in 
the way of foundry knowledge and 
information to the library being 
organized and developed by the 
Technical Development Program. 





© COMMITTEE REPORT 


Mechanical Standards Is 
Performing Many Tasks 


By LeRoy M. Sherwin, 
Brown & Sharpe Mfg. Co., 
Providence, R. I. 


HE Mechanical Standards 

Committee serves as the gen- 
eral advisory and correlation com- 
mittee of the American Standards 
Association in the mechanical field. 
This includes the establishment of 
American Standards and the inter- 
national cooperation in standardiza- 





























Looking over one of the many editions belonging to the late Dr. Richard Moldenke are 

Fannie Hall, A.F.A. editorial assistant, and Bob Kennedy, secretary, A.F.A. Norm 

Hindle, director, Technical Development Program, completes the job of opening the 
ast box of books. 
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tion work. The committee als: cop. 
siders what subjects are appro -riate 
for development in the Am “ican 
Standards Association; define and 
limits the scope of projects; r com- 
mends sponsors; follows up work in 
progress in the development of proj. 
ects; reviews the personnel of com- 
mittees responsible for projecis to 
insure their representative char::cter; 
examines recommendations su)mit- 
ted by sectional committees; har- 
monizes conflicts; and performs such 
other functions on behalf of the 
Standards Council as assigned. 


Over the years, a variety of stand- 
ards have been approved by this 
committee and work has been done 
or many more. Some of these which 
apply to the casting field are as fol- 
lows: Cast iron pipe flanges and 
flange fittings ; malleable iron screwed 
fittings; cast iron long turn sprinkler 
fittings; cast iron screwed drainage 
fittings; steel castings specifications; 
pressure ratings for cast iron pipes, 
flanges, and flanged fittings; pro- 


' posed revision of American standard 


specifications for alloy steel castings; 
and valves, flanges, and fittings for 
service at temperatures from 750 
to 1100° F. 

From the standpoint of the Ameri- 
can Foundrymen’s Association, the 
above standards are more specific 
than general. However, to the re- 
cipients of this information, the 
Mechanical Standards Committee 
has a place which it fills with con- 
siderable success. 





Frank Wartgow Assumes 
New Engineering Position 


RANK E. WARTGOW, vice- 

president elect, Chicago chapter, 
has resigned his position as Super- 
visor of the Suggestions Systems, 
American Steel Foundries, Chicago, 
to become Supervising Engineer 
with Hasbrouck Haynes, Engineers, 
38 So. Dearborn St., Chicago. 

Mr. Wartgow has been active in 
the affairs of the Association for 
many years, serving as Chairman of 
the Committee on Time Study and 
Job Evaluation, and at present as 
Chairman of the Foreman Training 
Committee. He has been active in 
the work of the Chicago chapter 
and its committees, for the past sev- 
eral years serving as secretary prior 
to his election as vice-president. 
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eA method for controlling sands by elevated temperature tests is 


beinc used by the author's company. Securing a good base sand and 


using the hot compressive streng 


fest at 2000° F. forms the basis 


for the preparation and maintenance of a sand mixture suitable to 
any specific job. The balanced base sand is chosen from the results 
of “spall” tests, after which hot compressive strength values lying 
within a definite range are maintained in the ensuing sand mixture 
by means of clay manipulation. Use of this method results in reduc- 
ton of scrap losses due to scabs and sand inclusions. 


Elevated 


Temperature Tests in 
SAND CONTROL 


By Arnold Satz, Metallurgist, 
The National Radiator Co., New Castle, Pa. 


HILE elevated temperature 

work with foundry sands has 
had a start within the industry, it 
has only recently crossed thresholds 
into the realm of practical sand con- 
trol. The elevated temperature test- 
ing furnace has proved invaluable in 
revealing certain aspects of sand be- 
havior at high temperatures. But 
still greater benefit may be expected 
as the device is applied to the con- 
trol of daily sand preparation and 
reduction of scrap losses. 

A practical method for elimina- 
tion of scabs and sand inclusions in 
castings, as used by the author’s 
company, will be described in suc- 
ceeding pages. 


Two Phases of Testing _ 


Before a new sand becomes ac- 
ceptable for application as the base 
material in sand mixtures for a spe- 
cific job, its ability to withstand any 
hardship may be determined’ by 
studying the characteristic behavior 
of the material at elevated tempera- 
tures. Once this ability is ascer- 
tained, the second phase of testing 
with the elevated temperature fur- 
hace, maintaining a specific balance 
in the mixture, would give uni- 
formly satisfactory casting results. 

is is accomplished by means of 
routine testing and adjustments. 


_ Refractoriness, admittedly a very 
important quality in good sands, 
may be roughly determined in the 


JUNE, 1945 


elevated temperature testing fur- 
nace. Although this method is not 
nearly as sensitive as the present 
common procedure where a speci- 
men is tested with a sintering meter, 
it offers a rapid check and an easy 
basis for comparison when choosing 
from among different new sands or 
mixtures. 


Briefly, the adhesion of sand 
grains to one another after the speci- 
men is subjected to a temperature of 
2500° F. for 12 min. is the basis for 
judging refractoriness. Some sam- 
ples of sand have been found to be 
hard, others could be crushed in the 
hand, after being submitted to this 
test. With intermediate degrees of 
incipient fusion being shown by 
scratch tests, the method does pre- 
sent a means for comparing sands 
or mixtures. 


Besides being refractory in nature, 
the sand under consideration must 
resist spalling or cracking at elevated 
temperatures. In this determina- 
tion, a green sand specimen is in- 
serted into the elevated temperature 
testing furnace heated to 2500° F. 
Inspection is made after 2 min. to 
determine whether cracking occurred 
on expansion, and after 12 min. to 
observe whether spalling resulted 
due to both expansion and contrac- 
tion. This test requires the use of 
two different specimens, one for each 
observation. 


Nearly every foundryman is ac- 
quainted with Dietert’s' example of 



















a scab-forming sand. He has intro- 
duced the assumption that during the 
contraction cycle, a thin layer of 
sand buckles out into the molten 
metal filling the mold cavity. Where 
metal is able to slip behind the 
buckled sand a scab is formed, with 
the common metal-sand-metal sand- 
wich effect resulting. 


Scabs most commonly occur on 
flat sand surfaces, which readily act 
in the manner described. In a round 
section or one of uneven surface, any 
sand buckling would not readily pro- 
duce a perfect bridge. It seems 
logical to assume that in this case 
a “peeling” of the outer sand skin 
would present a weak projection 
easily eroded by a moving stream of 
iron, and that sand particles would 
be carried into the mold cavity. In 
this way, a sand wrongly applied 
would give scabs to some castings, 
and impart dirt inclusions to those 
castings which were not readily apt 
to scab. 


Cracking and Spalling 

The elevated temperature testing 
furnace may either underestimate or 
overemphasize the seriousness of 
cracks and spalling in a specimen. 
A close sand used in radiation mold- 
ing spalled badly in the testing fur- 
nace. Specimens were seen with 
bridged outer skin, or skin rolled 
back in the fashion of an orange 
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peel. Yet for light radiation work 
this sand gave only dirt-bearing cast- 
ings, because a high hot strength 
was never developed in the sands on 
pouring. Sands used for heavy boiler 
work were similarly tested and found 
to have minor cracks; these sections 
bore scabs. 

In correcting both sands, serious 
spalling in test specimens of the first 
was cut to a cracking state and dirt 
losses were reduced. When cracks 
were eliminated from boiler sand 
test specimens, scabs became fewer. 


Balanced Sand Mixture 

This behavior of sand specimens 
calls for careful analysis of any con- 
dition of cracking or spalling indi- 
cated by this test. The extent to 
which a .sand specimen may crack 
before trouble can be expected with 
castings should be established by 
close relation of test and casting re- 
sults. 


By a balanced sand mixture, the 
writer means one that has a fairly 
narrow grain-size distribution and is 
intensively mixed. Such a sand mix- 
ture would react uniformly under all 
stresses imposed by hot iron. 

Summarizing, the author and -his 
associates find it important to have 
a well-balanced new sand and, there- 
fore, use this measure of sand con- 
trol. It is made certain that the new 
sand in use or about to be adopted 
will behave correctly in the furnace 
for elevated temperature testing. 
The testing temperature chosen is 
closely related to the casting size, 
and to the tendency of the sand mix- 
ture to scab or to yield sand inclu- 
sions. 

Previous to the use of sand testing, 
foundrymen determined the value of 
the sand by “cut-and-try” methods, 
finally settling on the method giving 
good results most of the time. New 
methods permit of picking the best 
sand, and then exacting consistently 
good results by means of laboratory 
control. 


Furnace for Control Purposes 

Once a balanced sand of desirable 
qualities is in use, a method of con- 
trol is necessary to maintain these 
properties. The method outlined 
here has been in use for over a year, 
is easy to apply and the results have 
been gratifying. 

In addition to the “spall” tests, 
three other principal sand tests are 
possible when using an elevated tem-+ 
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perature testing furnace. These are 
the expansion-contraction test, the 
hot deformation test, and the hot 
compressive strength test. 

Throughout this paper, all refer- 
ence to hot strength tests will imply 
the hot compressive strength test as 
opposed to other hot strength tests 
which may be in use or may be in- 
troduced later. 

The importance of expansion and 
contraction in foundry sands has 
been emphasized by Dietert’ and 
others. In applying results of ele- 
vated temperature tests in a practi- 
cal way, however, this particular test 
leaves much to be desired. When 
the control method was first set up, 
it became clear that while expan- 
sion-contraction tests offered an in- 
sight into a sand’s behavior, the test 


that any other properties whi h are 
required of a good sand mixt :re be 
sacrified. 


Fields of Application 


This laboratory has found that the 
use of hot strength tests in mai itain- 
ing the same desirable proper ies jp 
sands is a method applicable ‘o the 
control of all moldings sands. The 
greatest benefits are secured for a 
continuous molding and sand system 
where constant testing with adjust- 
ment at the mixer is possible. For 
floor molding and special jobs, the 
method likewise is used in adjusting 
the properties of the sand so as to 
obtain results required for any spe- 
cific type of work. 


This method has been applied in 
control of sand mixtures used in 
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Fig. I—Hot strength ranges for two types of castings. A—Castings having tendency 
toward scab formation. B—Castings not tending toward scab formation. 








figures were not correlative with 
either scrap losses due to scabs or to 
sand inclusions. That it is difficult 
to change the expansion-contraction 
characteristics of the sand mixture is 
another reason for discarding this 
test. 

Hot deformation, as a test, fell 
into disuse since, like the expansion- 
contraction test, it indicated beha- 
vior without showing a means for 
correcting adverse conditions. Be- 
sides, this test still lacks the accuracy 
essential in sand-control work. 

Differing from the two foregoing 
tests is the hot strength determina- 
tion. This type of test was found to 
be positively related to scab losses 
and losses due to sand-bearing cast- 
ings. Use of this test for control is 
relatively easy and does not demand 
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skin-dried molding, and is more 
rapid than the tests using elevated 
temperature testing furnace speci- 
mens, the latter specimens being first 
oven dried. 


Hot Strength in Use 


Every casting made requires a 
hot strength which falls within a 
certain range of values. Below the 
minimum acceptable hot strength 
value in the range, the sand will be 
cut or washed and the castings will 
contain dirt inclusions. On exceed- 
ing the maximum point in the range, 
castings bearing scabs along with 
dirt, or scab-free castings with only 
sand inclusions will result. 


This last condition depends on 
the casting shape and indicates a 
condition explained previously. 
Throughout the acceptable or suit- 
able range of values, castings will be 
scab and dirt free. A diagramatic 
representation of this phenomenon 
is presented in Fig. 1. 


A number of factors influence the 
hot strength values lying within an 
acceptable range. These include 
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en permeability, grain size, and 
method of gating. 

To most foundrymen, permeabili- 
ty indicates the ease with which a 
sand vents mold-formed gases. Just 
as important, perhaps, is the func- 
tion of permeability in venting heat. 
Observations made on sands at ele- 
vated temperatures have led us to 
believe that almost all defects result- 
ing from a sand are due to the sand’s 
behavior when heated rapidly by the 
pouring of hot metal. 


Value of Permeability 
A sand that spalls at 2500° F. may 
react satisfactorily at 2000° F. In 
another sense, the greater the ease 
of dissipating heat, the less will sand 
tend to form scabs. This function of 
permeability tends to broaden the 


differ only because of a difference 
in grain size. Assume that good re- 
sults are obtained with one of the 
mixtures having a hot strength of 80 
psi. The second mixture, because of 
a coarser base grain, has a hot 
strength of 50 psi. but is to be used 
in broadening the range of accept- 
able hot strength values by its effect 
on permeability. 

Since good results were obtained 
with the finer sand when the hot 
strength was 80 psi., the technician 
might think it advisable to add clay 
in order to raise the hot strength of 
50 psi. in the coarser sand to the 
80-psi. value of the finer sand. Scabs 
would no doubt result from this 
action, since consideration should 
have been given a lowering of the 
test results when the grain size was 
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Fig. 2—Effect of grain size on hot strength range. A—Fine grained sand. B—Coarse 
grained sand. 
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range of hot strength values giving 
good casting results, and lessens the 
need for close control of moisture 
and clay content. Specifically, if 
good castings result when hot 
strength values range from 50 to 60 
psi. at a permeability of 70, the 
range may extend from 45 to 65 psi. 
with an increase to 100 in permea- 
bility. 

Many defects are guarded against 
when sands of very high permeabil- 
ity are used. However, modern 
practice demands closer attention to 
surface finish and imposes a restric- 
tion on the maximum permeability 
which can be maintained. 


Although to the foundryman sand 
grain size and permeability are 
closely related, each requires differ- 
ent consideration in high tempera- 
ture testing for hot strength. Dietert 
and Woodliff? have shown that hot 
strength changes with grain size. 

_ Consider two sand mixtures hav- 
ing the same make-up with the ex- 
ception that one has a finer base 
sand than the other. The hot strength 
values of these two mixtures will 
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changed. Changes of this sort re- 
quire the establishment of an entirely 
new range of acceptable values. 

Figure 2 represents this condition, 
showing that both sands could give 
good castings if used properly. 

The example cited indicates that 
changes in size of sand grains affect 
the results indicated and that con- 
sideration must be given such factors 
as grain-size changes when interpret- 
ing test results. 

Like consideration must be given 
any deviation from the temper 
moisture content in a test sample 
when determining the need for a 
change in clay additions. 


Methods of Gating 

One way of correcting scab forma- 
tion and dirt inclusion lies in chang- 
ing the method of gating. The 
hardship imposed on a sand by poor 
gating has the effect of limiting the 
range of acceptable hot strength 
values. Where conditions do not 
permit changes in a poorly gated 
casting, the burden of obtaining 
good castings is forced onto exacting 
sand control as a means of remain- 


ing within the acceptable hot 


strength range. 


Collapsed Range 

With an understanding of how 
the various factors tend to limit or 
to extend the range of acceptable 
hot strength values which give good 
casting results, it is possible to con- 
sider what happens when both 
scabs and cutting are found as de- 
fects on the same casting. The sand 
mixture giving this condition may be 
considered to possess no suitable hot 
strength range at all; that is, the 
range is collapsed since the particu- 
lar mixture will not give good re- 
sults no matter to what hot strength 
it is adjusted. 


A lower hot strength attained in 
eliminating scabs would give a sand 
that might wash easily. A higher 
hot strength, achieved in order to 
eliminate wash, would give a sand 
producing scabs. A good example of 
this would be the use of a very fine 
sand for large castings. There is not 
much that can be done in making 
this sand work right. 


The solution to a collapsed hot 
strength range lies in making one or 
more of the following changes: 

1. Change base or new sand so 
as to get a well-balanced mixture 
which will not spall. 


2. Switch to a higher permea- 
bility by use of a coarser grained 
sand. This will spread the accept- 
able hot strength range. Permea- 
bility may be increased just 
enough to provide a range suffi- 
ciently wide for easy control and 
inclusion of a safety factor, but 
not so much that poor finish 
results. 


3. Change the method of gat- 
ing so as to eliminate concentra- 
tion of stresses on areas giving 
trouble. 

These corrective measures prob- 
ably are not new, but the method of 
determining where the source of 
trouble lies might be. We have 
found that testing at elevated tem- 
peratures is a positive means for 
telling when a sand does not suit 
conditions imposed upon it, for indi- 
cating what changes are needed and 
the extent of the required changes. 


Testing and Controlling Sand 
Once a satisfactory base sand is in 
use, only the hot strength test is run 
for control work. The 1% x 2-in. 
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specimen, double-end rammed, is 
placed in the elevated temperature 
testing furnace without first being 
dried. All hot strength tests are run 
at 2000° F. without regard for pour- 
ing temperature. It has been found 
that hot strength test results can be 
correlated with casting results though 
almost any testing temperature above 
1500° F. is used. 


Application of Data 


At 2000° F., so far as our experi- 
ence goes, test results appear in a 
spread of values that permit easy 
application of data. This fact im- 
plies that results are sensitive enough 
to clearly indicate the effect of 
changes in moisture and/or clay 
content. In addition, values ob- 
tained at this temperature are not 
seriously affected by inaccuracies in 
the elevated temperature testing fur- 
nace, as those tests are run at much 
higher temperatures. The range of 
acceptable hot strength values at 
2500° F. may be 1 or 2 psi., while 
at 2000° F. this range may be 10 to 
20 psi. 

All test specimens are compressed 
after a 4-min. recovery period plus 
8 min. “at temperature” period. The 
hand-cranked hydraulic system is 
turned at the rate of 12 r.p.m. This 
rate was arrived at since it was 
found that a uniform motion could 
be maintained with the aid of a stop 
clock. Half revolutions of the crank 
correspond with 2% and 5-second 
points of the sweep second hand. In 
this way, three operators at the 
author’s plant are able to check each 
other closely: 

Should test results indicate a hot 
strength other than that specified 
for a given job and sand condition, 
corrective measures are taken imme- 
diately. Three types of clay bonds 
are used in getting a desired condi- 
tion—a western bentonite, a fireclay, 
and a southern bentonite. The pro- 
cedure of effecting the changes out- 
lined by Dunbeck® closely resembles 
that followed by this laboratory. 


Clay Bond Additions 


In reducing a high hot strength, 
new bond-free sand is added, with 
southern bentonite being used in 
quantities sufficient to maintain the 
required green strength. For increas- 
ing hot strength, the western benton- 
ite is used, while intermediate values 
are obtained with the fireclay. 
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The foregoing procedure is fol- 
lowed with both facing and backing 
sands whenever a change is needed. 

Naturally-bonded sands used for 
re-bonding “floor” sand mixtures 
function as hot strength raisers and, 
while the quantities added can be 


adjusted to correspond with require- 


ments as indicated by test, the ease 
of control is not equal to that pos- 
sible when using a synthetic sand 
and clay additions. 

In all cases, control is kept fluid, 
with correct hot strength values the 
goal for any change made. 

The moisture content is kept at 
temper, but there may be cases 
where the moisture content is so 
high that it causes too great an in- 
crease in the hot strength. Where 
this occurs, southern bentonite may 
be substituted for western bentonite, 
or a mixture of new, unbonded sand, 
with southern bentonite for rebond- 
ing, may be used. 


Moisture Content 

A system for evaluating the effects 
of various bonds on the hot strength 
characteristics of sand mixtures has 
been set up. As an example, each 
quart of western bentonite added to 
1200 lb. of facing mixture increases 
the hot strength (at 2000°F.) by 
about 9 psi. Cutting the hot strength 
of system (old) sand used in facing 
preparation is accomplished by add- 
ing a new, unbonded sand. 

When the facing contains 25 per 
cent of new, unbonded sand, a re- 
duction of 20 psi. is expected in the 
hot strength of the mixture. It is 
assumed that southern bentonite 
does not increase the hot strength by 
any significant amount. Thus this 
material may be used in maintaining 
proper green strength without affect- 
ing the hot strength. 

Moisture is very effective in rais- 
ing the hot strength of sands. In 
this fact lies the importance of close 
moisture control, if scabs are to be 
eliminated. Every attempt is made 
at keeping the moisture only at tem- 
per, but steps are taken to maintain 
a range of hot strength values suffi- 
ciently wide so that normal increases 
in moisture throughout the day will 
not cause hot strength values which 
might soar into the trouble zone. 

Whereas these values would not 
exactly apply in other foundries, 
similar evaluations could be set up. 
Of importance is the fact that condi- 








tions are maintained where by 





any 
changes may be made to coi::pen. I 
sate for any variation in the rte of tem 
“burning out” clay, or the rite of mes 


adding new sands to a system. Thus duc 
the elevated temperature testi» fur. 


nace assumes the role of indi. ating i 
needed changes, which can be inade in { 
as conditions require and before dif. cutt 
ficulty is encountered. clay 
Conditions relative to setting up P 
the most suitable hot strength range as 2 
have been considered. It has been thor 
found advantageous to inspect cast- hot 
ings closely as soon as possible after stre! 
shake-out to ascertain that the app 
proper range is in use. Should scabs pert 
be found when sands are held in and 
what is thought to be the proper low 
range, and it is known that no “wet” hot 
streak of sand had been encoun- 
tered, the maximum point of the 
range is lowered. Excepting under 5 
abnormal conditions, however, the scat 
sands have been found to change in duc 
gradual swings. oe 
A reason has been established and 
is presented showing why the hot t 
strength is considered the important 
factor in scab and sand-dirt control. ra 
As stated previously, expansion = 
and contraction in sands at pouring ” 
temperature are the conditions 
thought to cause sand spall, with re- st 
sulting scabs or dirty castings. ti 


Sand Embrittlement 

It appears as though a sand be- 
comes more brittle as the hot 
strength increases. Much as a brittle 
metal resists deformation, sand will 
not react to heat uniformly but will 
“sive” even though hot shrinkage 
be of a magnitude so small as to be 
labelled satisfactory by an elevated 
temperature testing furnace expan- 
sion-contraction test. Thus, embrit- 
tlement decreases a sand’s ductility 
at pouring temperatures. 


That dirt inclusions due to a low 
hot strength result from a wash 
effect is a generally accepted fact. 


To more clearly tie in hot strength 
with scab formation, one has only 
to consider what action was taken 
in the foundry with which the 
author is associated before introduc- 
tion of this method. Generally, when 
scabs were found, first attention was 
given to moisture content. Since 
water is the most potent substance 
for increasing hot strengths, a reduc- 
tion in hot strength accompanied 


AMERICAN FOUNDRYMAN 







rvs &«s feo OF hUhhUmrhTC SS 


bi SD ed ee ee oe 


oe Ce we 1 OO HB NMS 


x 6 


any cutting of the moisture content. 

In cases where it was known that 
temper was not exceeded, another 
means of reducing hot strength* (re- 
duced ramming) was tried. Another 
way of lowering scab occurrence was 
found to be in effecting a reduction 
in green strength. This also meant 
cutting the hot strength by reducing 
clay additions. 

Permeability often was increased 
as a solution to scab problems. © Al- 
though not a means for reducing 
hot strength, it did extend the hot 
strength range so that were scabs to 
appear at a given value, the new 
permeability would extend the range 
and the given value then would be 
lower than the maximum allowable 
hot strength for defect-free castings. 


Summary 
Summarizing, casting losses due to 
scabs and dirt inclusions were re- 
duced by adhering to the following 
procedure : 

1. Choosing new base sands on 
the basis of spall tests. 

2. Maintaining a hot strength 
range which will give good cast- 
ings by correlating test results with 
casting results. 

3. Maintaining desired hot 
strength value in the sand by con- 
tinuous changes in clay additions 
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when the need for such changes is 
indicated by test results. 


4. Adjusting the hot strength 
range when necessary by changes 
in the sand grain size. 
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VISUAL INSPECTION 
Method Necessitates Serious Study 


By M. D. Johnson, 


Inspection of Castings Committee and Staff of the Director of Manufacturing, 
Graham-Paige Motors Corp., Detroit, Mich. 


N the preparation of a Manual, 

or Inspectors’ Handbook, to be 
used in various foundries, certainly 
there is no phase of inspection that 
requires more serious study and con- 
sideration than visual inspection. 


Visual inspection may be either 
normal inspection, where no tools— 
except good eyes—are required or 
it may be visual inspection supple- 
mented by simple tools or methods. 
In the former case, where straight 
visual inspection is used, not being 
supplemented by any tools, many 


types of defects can be discovered 
so that undesirable castings will not 
reach the ultimate purchaser. 


Machining Costs 


Probably the first type of defect 
noted in visual inspection will be 
dirty castings, which may appear in 
several forms. An outstanding ex- 
ample is burned-in sand. This is 
particularly detrimental to a «.*t- 
ing when burning-in occurs on a 
machined surface. Even though such 
a condition may not diminish the 
value of the ultimate part, it may 
result in excessive machining costs 
due to a breakage of cutters. 


Normal loose core sand and 
foundry dirt, if not properly removed 
from castings, render them unsatis- 
factory. This is especially true if 
sand or dirt finds its way into oil 
compartments where the oil used in 
the finished product can become con- 
taminated by such damaging mate- 
rial. 


Chipping Castings 


Another type of defect connected 
with dirt is the case of improperly 
chipped castings. Unsatisfactory 
chipping is one of the most serious 
errors in some cleaning rooms. It 
is very critical in the case of cylin- 
der blocks where fins are not prop- 
erly removed, and where vibration 
may result in the fin breaking off 








Shown are various types of tools needed 

for visual inspection of castings, namely, 

adjustable mirrors, search light, magnify- 

ing glasses, metal thickness calipers and 
viewing screen. 
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and causing considerable damage. 

Sand holes, gas holes and shrinks 
are additional defects which are 
easily discovered by straight visual 
inspection, if the inspector is alert 
at all times. 

Although this summary dealing 
with straight visual inspection is 
necessarily brief, it should not mini- 
mize the value of such inspection, 
which may be the means of reject- 
ing many castings which otherwise 
would reach the purchaser. 


A slightly advanced stage of visual 
inspection is where normal eyesight 
is supplemented by simple tools. One 
important example is the use of tag 
wire, which is generally found in all 
foundries and manufacturing organ- 
izations. Many times, particularly 
on steel castings, an inspector may 
observe what appears to be a small 
hole that does not seem sufficiently 
important to cause a rejection. How- 
ever, if a piece of tag wire is inserted 
in this hole it may be found that 
there is a very large sub-surface 
cavity. 

Final decision on such a condition 
should be made after sectioning the 
casting. It may be surprising to 
learn, once the casting has been sec- 
tioned, how valuable this simple in- 
spection operation can be. 

Another simple tool is the pointed 
hammer, which an inspector should 
have with him at all times. Slight 
indentations in castings, if pounded 
with the pointed hammer, may re- 
veal serious sub-surface defects. It 
should be emphasized, however, that 
care should be exercised in this 
method of inspection, particularly 
with gray iron, as a perfectly good 
casting may be rendered unusable 
through breakage. 

In the case of certain castings, 
where there is a tendency toward 
warpage, the accuracy of a’ casting 
may be determined by the use of the 
straightedge or a flat surface. 

An ordinary hand file often can 
be used with surprisingly good re- 
sults to locate hard and chilled cast- 
ings. A file is extremely valuable 
in the inspection of gray and malle- 
able iron castings and of steel cast- 
ings which have been improperly 
salvaged by welding. 

This brief summary on visual in- 
pection would not be complete with- 
out calling attention to the valuable 
use of chalk and oil as a means of 
supplementing visual inspection for 
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cracks in castings. Here again this 
method can be especially useful in 
gray iron castings inspection. It 
must be recognized that gray iron 
castings are the most easily broken. 
I am sure that if the chalk and oil 
method were used more extensively 
by foundry inspection organizations 
—and certainly every foundry must 
know how this operation is per- 
formed — fewer broken castings 
would reach the purchaser’s plant. 
Considerable controversy is apt to 
arise over castings received broken. 
The result is bad feeling between 
the vendor, the carrier and the pur- 
chaser. I am positive that the chalk- 
and-oil inspection would: prevent 
shipment of many broken castings, 
to the advantage of all concerned. 


Many other types of inspection 
will be covered in “AMERICAN 
FouNDRYMAN” by members of this 
committee. However, it is felt that 
in all probability seventy-five per 
cent of the defective castings could 
be thrown out at the foundry by 
vigilent inspectors if they would take 
advantage of these suggestions made 
in the interest of visual inspection. 





Twin City Men Organize 
Chemical Analysis Group 


HE recent publishing of certain 

methods of analysis, useful in 
the foundries, in the publications of 
your Association has led to the for- 
mation of a Committee on Chemical 
Analysis by a group of interested 
individuals in the Twin City chapter 
area. The committee has _ been 
formed under the chairmanship of 
H. F. Scobie, Instructor in Chem- 
istry, University of Minnesota, Min- 
neapolis, and formerly Instructor in 
Foundry Practice at that institution. 
Other members of the Committee 
are: Fred Boxemeyer, Northern 
Malleable Iron Co., St. Paul; Ben 
J. Grimm, Twin City Testing & 
Engineering Laboratory, St. Paul; 
Carl Johnson, Minneapolis Electric 
Steel Castings Co., Minneapolis; 
Gordon W. Johnson, American Hoist 
& Derrick Co., St. Paul; and Carl 
Sweet, Minneapolis-Moline Power 
Implement Co., Minneapolis. 

In addition, M. R. Berke, McKay 
Smelters, Ltd., Ottawa, Canada, has 
accepted membership. The commit- 
tee would welcome to membership 


any member interested in the work 
which the committee will do. 

It is understood that the w ork of 
the committee outside the ci:apter 
area will, in general, be carr: d on 
by correspondence. These me bers 
from the Twin City chapter area 
expect to meet regularly to ciscuss 
their problems and correspordence 
sent in by interested members of the 
Association. 

Objectives of the Committe: are: 
(1) Review literature on analytical 
chemistry and report new methods 
of analysis applicable to the foundry 
industry; (2) Report shortcuts and 
simplifications of analytical methods 
developed and used in foundry 
laboratories; (3) Conduct experi- 
mental and research work in analyti- 
ca] methods; (4) Encourage use of 
chemical analysis for foundry pur- 
poses, and (5) Review the applica- 
tion of basic chemical concepts to 
foundry analysis. 

The committee is particularly in- 
terested in encouraging the estab- 
lishment of laboratories in smaller 
foundries. It would appreciate hear- 
ing from analysts in foundry labora- 
tories who have special problems, 
or who have developed interesting 
methods of analysis. 

The committee will devote its 
activities primarily to those methods 
of analysis used in foundries. It is 
hoped that none of its activities will 
in any way conflict with those car- 
ried on by the American Chemical 
Society or similar chemical bodies. 

Those interested in keeping in 
touch with the committee, or re- 
questing membership, are asked to 
get in touch with H. F. Scobie, 
Department of Mechanicc] Engi- 
neering, University of Minneapolis, 
Minneapolis 14, Minnesota. 





Pangborn Wins Fourth “E" 
NGBORN Corporation, Hag- 
erstown, Md., recently was 
awarded its fourth Army-Navy “E” 
citation for meritorious and contin- 
ued production achievement, thus 
adding a third white star to the 
company’s original “E” flag. An- 
nouncement of the award, made on 
May 5, was received at the Mary- 
land plant simultaneously with the 
news of Germany’s unconditional 
surrender. 
The company also flies the U. 5. 
Treasury “T” flag and the National 
Safety Award emblem. 
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Fig. 5— Macrostructures of cast bronzes. 

tiched with 50 per cent HNO; solution. 

(A) Guo metal cast at 1150° C. (B) Gun 

metal cast at 50° C. above liquidus. (C) 

Nickel-tin (3 per cent) bronze cast at 1150° 

C. (D) Nickel-tin (3 per cent) bronze cast 
at 50° C. above liquidus. 








Distribution of Mechanical Properties in 


Sand Cast Bronzes 


By R. H. Brouk, Ensign, U.S.N.R., 
R. G. Hardy, CSp(X), 
and B. M. Loring, 
Naval Research Laboratory, 
Anacostia Station, Washington, D. C. 


[' IS generally recognized that the 
mechanical properties of large 
castings are not necessarily equal to 
the mechanical properties of the 
separately cast coupon, and may 
vary from section to section in the 
same casting. This is especially true 
of castings of the tin bronzes which 
have pronounced coring and which 
also possess an inherent tendency 
for dispersed microshrinkage. 

The composition of the bronze, 
foundry practice and the design of 
the casting appear to have important 
influences on the distribution of the 
microporosity, which in turn affects 
the mechanical properties. Little 
information is available regarding 
the correlation of these variables 
and the properties of tin-bronze 
castings. 

The purpose of the present in- 
vestigation was to study the effect 
of composition on the variations in 
mechanical properties in a heavy 
bronze casting. Five different 
bronzes were cast in heavy blocks 
and in separately cast coupons. The 
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blocks were then sectioned so that 
corresponding locations could be 
studied with respect to micro- 
‘structure, grain size, specific gravity, 
chemical composition and mechani- 
cal properties. 

Previous investigations have been 
limited to single compositions of 
bronze because of the great amount 
of time and labor involved. Rowe’, 
in his investigation of an alloy of 90 
per cent copper—10 per cent tin, 
has shown that the effects of micro- 
shrinkage on properties may be mini- 
mized by a high rate of solidification. 



















Rapid freezing gave finer grain size, 
greater hardness and higher density. 
Rowe favored high rates of solidifi- 
cation along with low casting tem- 
peratures. 

Rahm?, in his investigation of 
hydraulic bronze, reported that grain 
size had little effect on the mechani- 
cal properties and that the density 
was a more important factor. The 
investigation was made on castings 
234 in. square and weighing 50 lb. 
each. The best properties occurred 
at the corners of the casting and 
were below the tensile properties of 
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© An investigation of variations 
in the mechanical properties of 1 
various bronze alloys as affected 
by chemical composition. The 

inions expressed herein are 
those of the authors and do not 
necessarily reflect the views of 
the Navy Department. 















the test coupon as separately cast. 
Pearson and Baker*® made a care- 
ful investigation of tin bronze : 
(90:10) and phosphor bronze. The  F9- Pe patie one 
2 i i coupons of type required 
maximum density of the tin bronze for gun metal, valve bronze 
was obtained by melting and cast- and hydraulic bronze. 
ing in nitrogen and in a vacuum. 
Unsoundness was associated with the 
long freezing range of the bronze 
and was said to exist in the form 
of inter-dendritic fissures which in- 
creased in magnitude in sand cast 































(slowly cooled) bronzes. The vari- Table 1 
ations in tensile properties in an CHEMICAL COMPOSITION AND MELTING PracTicE—SAND CasT Bronzes 
ingot of tin bronze were related to iil eae 
fs . ocation Pouring Deoxidation 
concentrations of porosity. Heat of Com position, per cent —————. Tempera- Addition, 
No. Specimen Cu Sn Zn* Ni Pb ture, °C. P-Cu, oz. 
Experimental Methods 1G Coupon 88.23 8.87 2.90 1150 1 
(a) The Coupon and Casting 2G A 88.60 8.86 2.54 1100 2 
B 88.76 8.37 2.87 
The. separately cast coupon, shown C 88.33 9.22 245 
in Fig. 1, is of the type required for 3G A 88.16 9.74 2.10 1050 3 
gun metal, valve bronze and F ey 9.39 =O 
hydraulic bronze. It was gated at weer) ae: 389 
4G A 98.12. -9.52-. 2:36 1150 3 
one end and two bars per mold were B 88.41 9.22 237 
poured from a common runner. Cc 88.22 9.54 2.24 
The casting (Fig. 2) selected for 5M Coupon 87.61 7.09 3.82 1.48 1150 1 
the study of mechanical properties = A 87.56 7.04 3.80 1.60 1150 VA 
3 p B 87.90 6.74 3.90 1.46 
was a solid block, 8x6x3 in., horn Cc 87.82 7.05 3.59 1.54 
gated as shown. The mold was’ 7H A 84.88 5.35 4.52 5.25 1150 1% 
titled at an angle of 10 degrees dur- B 84.96. 5.27 4.52 5.25 
ing pouring ah the ioe end os ere ae Se 5.18 
| t. Th i Id th tilted 8G-3 Ni Coupon 87.61 6.08 3.26 2.83 0.22 1120 2 
rcaceenenpetiadas Aine nniht te Adearyacce eon 9G-3Ni “A 88.91 6.43 2.34 2.32 1100 5 
in the opposite direction at an angle B 89.05 6.06 2.55 2.34 
of 10 degrees to the horizontal dur- C 88.66 6.56 2.47 2.31 
ing the period of solidification. 10G-3 Ni A 88.21 5.25 3.60 2.72 0.22 1150 5 
There was a tendency for micro- C 8824 5.27 334 273 022 
shrinkage at the center of the block iG.6Ni A 89.06 3.26 2.54 5.14 1150 5 


for certain compositions of bronze, 89.05 3.12 265 5.18 
showing that the test was selective. a 

The nominal compositions of bronze 
studied were as follows: 




















Composition, per cent 
Cu Sn Zn Pb Ni 







Gun Metal BBD Boe es Fig. 2—Solid block casting, 
Valve Bronze oo .68 3 33..... 8x6x3 in., horn gated, for 
Hydraulic Bronze i Se Me eee study of mechanical prop- 
Michel-Tin Beemee 88. 6. 8 3 erties of various bronzes. 
Nickel-Tin Bronze 88 3 3 6 





(b) Foundry Practice 

The following metals were used in 
making the alloys: Grade A copper, 
electrolytic nickel, electrolytic slab 
zinc, Straits tin, and lead of high 
purity. The furnace charges con- 


a AMERICAN FOUNDRYMAN 

















~~ &* = = es 


ST 2 FF" oo et msl elle 


on |= = Oo oOo) -— 


QoQ = 


Ls ap i 


aco pp >» 
























































PLANE A-A! 








Fig. 3—Sketches showing location of test specimens. 

(Top—left) Removed sections show location of tensile 

specimens. (Above) Location of reference plane. (Left) 

Crosshatched areas indicate location of metallographic 
and microradiographic test specimens. 








sisted of the virgin metals, copper- 
nickel master alloy an. scrap of 
known composition from previous 
heats of virgin meta!. A lift coil in- 
duction furnace with a clay-graphite 
crucible was used for melting. 


The surface of the molten bronze 
was exposed to the atmosphere, but 
the melting was rapid in order to 
prevent excessive oxidation. At 
1200° C. (2190° F.) an addition of 
phosphor-copper (10 per cent 
phosphorus) was made. Then the 
alloying elements were ~dded to 
balance the composition, together 
with a second addition of phosphor 
copper (Table 1). 


The bronzes were cast at 1150° C. 
(2100° F.), and several were cast at 
approximately 50°C. (90° F.) 
above the experimenta!ly determined 
liquidus. The test coupon was cast 
first and the block immediately 
thereafter. The sprue was kept full 
so that the rate of metal flow into 
the mold cavity would be constant 
for each casting. The riser was 
covered with an anti-piping com- 
pound. 

The molds were prepared from 
Albany green sand ‘Grade 1) with 
about 6 per cent moisture. The 
green compressive strength was 4 to 
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6 psi. and the A.F.A. permeability 
was 22. The molds were air dried 
for 24 hr. before casting. 


(c) Investigation of the Block 


Only radiographically sound 
blocks (penetrameter 142 per cent) 
were sectioned for the mechanical 
tests. The material taken for the 


tensile specimens, as shown in Fig. 
3, also served for Brinell hardness 
and specific gravity measurements. 
Samples from adjacent positions 
were used for the grain size study, 
chemical analysis, hardness survey 
and metallography. 

An attempt was made to take all 
of the measurements as closely as 
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Fig. 4—Liquidus and solidus of Cu-Ni-Sn-Zn alloys of 88 per cent Cu, 3 per cent Zn, 
9 per cent (Ni + Sn). 
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possible to the gauge lengths of the 
respective tensile test specimens in 
order to insure good correlation. The 
Brinell hardness was taken on cross 
sections of the threaded ends of the 
machined tensile test specimens 
themselves. 

The samples for chemical analysis 
came from the 1/16 in. thick layer 
machined from around the periphery 
of the gauge length, and the specific 
gravity was determined from the 
machined tensile test specimens. 

The specimens for microscopic ex- 
amination were taken from a point 
not more than 3/16 in. from the 
center of the gauge length of the 
tensile test bars. After the photo- 
micrographs had been taken, the 
etching on the specimens was re- 
moved by light polishing and the 
polished surace was then mounted 


Fig. 7—Photomicrographs of test bars cut 
from center and surface of blocks cast at 
1150° C. Magnification, X75. Etchant, 
NH,OH + H.O. and alcoholic solution of 
Fe Cl;. (A) Gun metal at surface (B) Gun 
metal at center. (C) Hydraulic bronze at 
surface. (D) Hydraulic bronze at center. 
(E) Nickel-tin (3 per cent) bronze at sur- 
face. (F) Nickel-tin (3 per cent) bronze at 
center of block casting. 








POURING TEMPERATURE =1150°C. 
HEAT NO. lOG 
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POURING -TEMPERATURE = |100°C, 
HEAT NO. 9G 
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DRAG 


Fig. 6—Hardness survey of cast block. Nominal composition, 88 per cent Cu, 3 per cent 
Zn, 6 per cent Sn, 3 per cent Ni. 
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face down on a steel holding plate. 
{ The back of the specimen was 
ther removed by milling and grind- 
ing until a thin slice 0.0025 in. thick 
remained. The thin slice was micro- 
radiographed with iron radiation 
and fine-grained spectroscopic film. 
By this means, the photomicrograph; 
and microradiographs utilized were 
: made of the identical bronze struc- 


tures. 


} (d) Liquidus-Solidus 
Measurements 
Since it had been reported that 
the long freezing range of tin bronzes -. pioneer spe» eg iy P 9 Magen op 
‘ is a cause of their unsoundness, the 1150° C. Magnification, X 75. Iron radia- 


freezing ranges of various bronzes tion —35 kv. (A) Gun metal at surface. . 


ae : . (B) Gun metal at center. (C) Hydraulic 
in which nickel was substituted for bronze at surface. (D) Hydraulic bronze at 





tin. were determined. The nickel center. (E) Nickel-tin (3 per cent) bronze 
and tin totaled 9 per cent in this aes (F) freer esse? . - cent) 
‘ series. Two-lb. heats were cooled in ea 


graphite crucibles from a tempera- 








4 Table 2 
; PROPERTIES OF SAND Cast Bronze Test Bars 
, Mechanical Properties ————-—_——, 
BHN 
« Location Pouring Tensile Elongation, S500kg.load . Specific 
0 Temhera- Strength, per cent 10 mm. ball Gravity at 
' Test Bar ture, °C. pst. in 2 in. 30 sec. 20 °C. 
Coupon 1150 41,800 25.5 69 8.578 
é A 42,400 55.0 78 8.679 
ri B 30,800 24.0 57 8.410 
Cc 43,900 40.0 69 8.664 
Coupon 42,000 23.0 72 8.726 
& A 45,200 60.0 74 8.789 
B 32,300 26.0 65 8.558 
Cc 44,100 35.0 72 8.736 
Coupon 49,700 33.0 72 8.842 
) A 41,700 23.0 77 8.787 
B 40,150 24.0 74 8.814 
3 Cc 53,700 68.0 74 8.824 
Coupon 49,700 46.0 74 8.771 
A 49,700 63.0 74 8.691 
B 38,800 52.0 69 8.507 
C 45,800 54.5 63 8.706 


39,900 38.0 63 8.547 
38,800 36.0 63 8.613 
28,100 35.5 50 8.377 

39,100 50.0 80 8.710 
42,400 36.0 65 8.752 
39,800 66.5 61 8.796 
31,700 28.0 57 8.687 
41,300 45.5 59 8.804 
38,700 _ 36.5 58 8.861 
35,700 36.5 57 8.855 
27,100 25.0 52 - 8.780 
31,100 26.0 56 8.852 
46,000 38.0 68 8.845 
43,400 50.0 65 8.851 
40,000 34.0 65 8.841 
48,400 43.5 69 8.883 
42,900 27.5 74 8.832 
49,900 29.5 72 8.883 
48,800 25.0 69 8.828 
49,050 57.5 77 8.878 
47,700 50.0 69 8.787 
43,400 50.0 69 8.718 
41,300 46.0 63 8.742 
43,800 47.5 69 8.750 


42,800 34.0 69 8.821 
43,750 38.0 72 8.807 
39,900 36.0 69 8.806 
41,600 38.0 72 8.822 
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ture 50°C. above the liquidus at 
a rate of 2° C. per minute. 


The cooling curve for the liquidus 
temperature was determined to 
within 1°C. by the inverse rate 
method. However, the cooling curve 
for the solidus showed no clearly 
defined thermal arrest by this 
method. The solidus temperature 
was determined by microscopic ex- 
amination for incipient melting in 
samples that had been cold worked 
and held for 2% hr. at various 
temperatures before quenching in 
cold water (Fig. 4). 


Some representative data showing 
the effect of pouring temperature on 





This paper was secured as part of 
the 1945 "Year-Round Foundry Con- 
gress" and is sponsored by the Brass 
and Bronze Division of A.F.A. 





the grain size and the distribution 
of hardness in gun metal and nickel- 
tin bronze are shown in Figs. 5 and 
6. Low pouring temperature is re- 
sponsible for fine grain size and more 
uniform hardness throughout the 
block. 


Discussion of Data 

In Fig 5, the centerline at the 
junction of large grains disappears 
at low pouring temperature. In Fig. 
6, the hardness is shown to vary not 
more than 6 Brinell numbers when 
the nickel-tin bronze is poured at a 
temperature of approximately 50° C. 
above the liquidus. 


The influence of composition on 
the distribution of porosity is illus- 
trated in Figs. 7 and 8. The photo- 
micrographs were taken at positions 
A and B (Fig. 3) of each block. The 
microradiographs in Fig. 8 and the 
photomicrographs in Fig 7 were 
made of the same samples. 

Porosity in both figures appears 
as black angular shapes. The micro- 

porosity which is evident in all three 


bronze compositions occurs adjacent 
to the low melting constituents in 
the interstices of the dendrites and 
grain boundaries. The microradio- 
graphs show further that lead in 
hydraulic bronze tends to fill these 
cavities. This is perhaps the reason 
for the high density of the hydraulic 
bronze at the center of the block. 


Lead Distribution 

The distribution of the lead which 
occurs as a network between 
dendrites in this location causes 
nearly as much loss in mechanical 
strength, however, as do the 
voids in the center of the heavy 
section, of the gun metal. The 
nickel-tin bronze has the most uni- 
form distribution of microporosity 
with no tendency for the intercom- 
municating type shown by gun metal 
and hydraulic bronze. The narrow 
solidification, range of the nickel-tin 
bronze is a beneficial factor. 

The differences in mechanical 
properties between the separately 
cast coupon and the casting largely 
depend on the composition and 
pouring temperature of the bronze. 
Gun metal, valve bronze, and 
hydraulic bronze, cast at 1150° C. 
(2100° F.) had a greater variation 
in mechanical properties than the 
nickel-tin bronzes with 3 to 6 per 
cent of nickel. 

Lower casting temperature im- 
proved the soundness of gun metal 
and the nickel-tin bronzes, but the 
effect of differences in composition 
was still apparent. The tensile 
strength and elongation of selected 
heats (Table 2) cast at 1150° C. 
(2100° F.) may be summarized as 
shown in Table 3. 

The nickel-tin bronze containing 
3 and 6 per cent nickel has less vari- 
ation in properties between the sepa- 
rately cast test coupon and cast- 
ing and in different parts of the same 
casting. In casting heavy sections of 
this bronze, good foundry practice 
as well as proper deoxidation 











Heat Strength, per cent 

Alloy No. psi. in 2 in. 
Composition G 1G 41,800 25.5 
Composition M 6M 42,400 36.0 
Red Brass 7H 38,700 36.5 
Ni-Sn Bronze 10G 47,700 50.0 
Ni-Sn Bronze 11G 42,800 34.0 
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Table 3 
TENSILE STRENGTH AND ELONGATION—SAND Cast BRONZES 





Separately Cast Bar 
Tensile Elongation, 





Center of Block Top Corner of Block 


Tensile ongation, Tensile Elongation, 
Strength, per cent Strength, per cent, 
pst. in 2 in. pst. in 2 in. 
30,800 24.0 42,400 55.0 
31,700 28.0 39,800 66.5 
27,100 25.0 35,700 36.5 
41,300 46.0 43,400 50.0 
39,900 36.0 43,750 38.0 








methods are important if ade: 
mechanical properties are to be ob- 
tained. 

The pouring temperature should 
be low without causing cold => uts 
or low fluidity. A special att: mpt 
should be made to secure directi»nal 
solidification in the heavy se:tion 
and feed the section with adeg uate 
risers. 
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Douglas C. Williams, A.F.A. Sand Research 
Fellow, Cornell University, Ithaca, N. Y., 
recently gave a series of lectures on sand 
and sand testing to classes of engineering 
students at the University. The accompany- 
ing photograph shows Mr. Williams point- 
ing out to the students the necessary pro- 
cedures in the preparation of foundry sand 
for proper use in the casting of metals. 
Following the lecture series, students voted 
on what lectures were, in their estimation, 
most interesting. A major percentage of 


the students named Mr. Williams’ lectures. 



















































STANDARD POURING PRACTICES 


for Magnesium and Aluminum Alloys 





Foundries, East Chicago, Ind., has 
been named vice chairman. 


During Mr. Finster’s term as 








ld chairman, great progress has been 
om” By A. Melntosi:, Asst. Supt. of Foundries, Wright Aeronautical Corp., manene “tn Whe activation supervions by 
pt Paterson, N. J. the subcommittee. Under his direc- 
al tion, new enthusiasm and life have 
on EFORE pouring assume a steady —_ because as long as we have found- been added to the work of the sub- 
te position. Distribute the weight ries we will have run-outs. It is committee, and it is with regret 
equally with the feet in a well bal- _ better to lose a casting than to lose _— that your Association has accepted 
anced position. The lip of the ladle an operator to the hospital. Many a his resignation as chairman. It is 
ge should be as near as possible to the valuable casting could be saved by __ pleased, however, that he will re- 
hy sprue cup or runner basin. the assurance protective clothing main an active member of the group. 
of Holding the ladle shank firmly in _ affords. Other members of the subcom- 
gy both hands, tilt the ladle and fill the mittee are: D. C. Williams, Cornell 
ry. runner basin or sprue cup with the University, Ithaca, N. Y., secretary; 
yar possible —_: —— a H. F. Taylor Becomes Head C. W. Briggs, Steel Founders’ Soci- 
steady pour, keep e basin, or 5 ety of America, Cleveland, O.; 
wt Boruc cup, filled at all times until of Sand Subcommittee H. W. Dictert, Harry W. Dietert 
; the mold is poured. OLLOWING the request of Co., Detroit, Mich.; R. A. Gezelius, 
is- If a runner basin is used the Werner Finster, Reading Steel | General Steel Castings Corp., Eddy- 
- metal should be poured into the Casting Div., American Chain & stone, Pa.; John Howe Hall, Swarth- 
me basin at the end furthest from the Cable Co., Reading, Pa., that he be more, Pa.; J. W. Juppenlatz, Leb- 
CY sprue. Metal that is poured directly _ relieved of the chairmanship of the anon Steel Foundry, Lebanon, Pa.; 
. from a sprue causes agitation and Subcommittee on Physical Proper- H. M. Kraner, Bethlehem Steel Co., 
“5 any foreign matter such as slag or __ ties of Steel Foundry Sands at Ele- Bethlehem, Pa.; J. R. Moynihan, 
ol. loose sand will be forced down with vated Temperatures, Foundry Sand Cornell University, Ithaca, N. Y.; 
the stream of metal. If the metal Research Project, after two years Emile Pragoff, Jr., Hercules Powder 
- is poured away from the sprue, a __ of service, Howard F. Taylor, Naval Co., Wilmington, Dela.; W. G. 
" pool of metal is soon set up in the Research Laboratory, Anacostia Sta- Reichert, W. G. Reichert Engineer- 
DE basin which allows slag, dross and _tion, Washington, D. C., formerly ing Co., Newark, N. J.; F. B. Rig- 
other materials to float on the sur- vice chairman of the subcommit- gan, Key Co., East St. Louis, IIl., 
face and only clean metal from the tee, has been appointed chairman. nd E. E. Woodliff, Foundry Sand 
, bottom of the pool finds its way John A. Rassenfoss, American Steel Service Engineering Co., Detroit. 
Y down the sprue. 
Me Care should be taken while pour- 
ng ing so as not to spill metal over the 
“4 sides of the sprue or basin nor to A.F.A. MEMBERSHIP DUES 
ug splash metal down the risers. Metal (Effective July |, 1945) 
2 spilled down a riser, when the mold Present Class of Annual Dues 
or is not yet filled, may carry loose Dues Membership July 1, 1945 
Yn sand into the mold, causing a hole. $50.00 minimum SUSTAINING minimum $100.00 






Cause of Cold Shuts 


Spilled metal also may lodge 
on a core and set up a chill effect, 
' causing a cold shut. If the metal is 
hot enough to run through the mold 
' to join with the parent metal it will 
tend to set up streaks in the mold 
walls. Leakage of metal down the 
riser of a magnesium mold sets up 
brownish streaks resulting from 
_ burning out the inhibitor. This will 
Often result in a leaky casting when 
_ the water test is applied. 

Men pouring metal should always 
| Wear goggles and protective cloth- 
ing. The use of goggles should be 
» Compulsory while pouring. Numer- 
| Ous causes can result in a blow, 
_ While working with magnesium, and 
_ ye injuries could be reduced to a 
| Minimum. Safety shoes and pro- 
: tective leggings also should be worn, 
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For firms desiring to aid the Association’s aims and pur- 
poses in more direct proportion to the benefits they may 


have received. 


$25.00 annual 


COMPANY . 


annual $50.00 


Separate Company membership is required for each plant 


of any one organization. 


An individual connected with 


a plant holding Sustaining or Company membership may 
become a Personal member with dues of only $8.00 per 


year. 


$15.00 annual 


PERSONAL 


annual $15.00 


For individuals whose plants or organizations do not hold 
Sustaining or Company membership. 


$8.00 annual 


PERSONAL (AFFILIATE) . 


annual $8.00 


Only for individuals connected with plants holding Sus- 
taining or Company memberships. 


$8.00 annual 


PERSONAL (ASSOCIATE) . 


. annual $8.00 


Only for individuals engaged solely in educational, Gov- 


ernment or military work. 


$4.00 annual 


STUDENT OR APPRENTICE 


annual $4.00 


Application for Student or Apprentice membership should 
be signed or verified by the Instructor or Supervisor. 


(Membership in the National Association includes membership in any A.F.A, Chapter 
desired, without payment of additional dues or fees.) 

















NEW ASSOCIATION MEMBERS 


(April 16 to May 15, 1945) 


® This list of 108 new Association members and two conversions frm 
Personal to Company memberships, is ample evidence that the mem- 
bership committees kept up their vigilance even though many ch.p- 
ters have concluded their year's work. Twenty-one chapters cre 
represented on these pages with Chicago contributing 15 new naries 

1396 and Michiana and Northeastern Ohio adding 9 new men to their 
chapters’ membership roles. 


Conversions—Personal to Company 


*Production Foundry Co., Oakland, Calif. (Leon Cameto, Owner) 
(No. California apter). 

*Stoller Chemical Co., Akron, Ohio (Robert A. Epps, Consultant) 
(Canton District Chapter): 


BIRMINGHAM CHAPTER 


W. W. McCulloch, Research, American Cast Iron Pipe Co., Birmingham. 


CANTON DISTRICT CHAPTER 


Millard B. Hoffman, Engineer, Norris & Elliott, Inc., Columbus, Ohio. 


CENTRAL NEW YORK CHAPTER 


*Frank L. Phillips Co., Binghamton, N. Y. (Mrs. Frank L. 
Phillips, Owner). 


CENTRAL OHIO CHAPTER 


Leroy Fink, Battelle Memorial Institute, Columbus, Ohio. - 
Ww. iL. Griffith, International Derrick & Equipment Co., Columbus, Ohio. 
*International Derrick & Equipment Co., Columbus, Ohio. 


CHESAPEAKE CHAPTER 


ae Dellinger, Chief Mech. Engr., Westinghouse Electric Corp., 

timore. 

Russell Gilman a C Sp., U.S.N.R., U. S. Naval Research Labora- 
tory, Washington, D. C. 

Lt. (j.g.) John T. Robertson, U.S.N.R., Met., U. S. Naval Research 
Laboratory, Washington, D. C. ; 

Wm. H. Thumel, American Hammered Piston Ring Co., Baltimore. 


CHICAGO CHAPTER 


Pol G. Boel, Special Engr., American Steel Foundries, East Chicago, Ind. 
oor H. Burnell, Ass’t. Branch Mgr., The Federal Foundry Supply Co., 
hicago. 
S. L. Feduska, Indiana Steel Products Co., Valparaiso, Ind. : 
Charles ab Gay, Sup’t., Production, American Steel Foundries, E, Chi- 
cago, Ind. ’ 
ames R. Goldsmith, ‘Met. Engr., Crane Co., Chicago. 
illiam H. Hentig, Sivyer Steel Castings Co., Chicago. 
Martin H. Kalina, Supv., Ferrous Metallurgy, Armour Research Founda- 
tion, Chicago. £ 
Lester B. Knight, Consulting Engineer, Northbrook, Ill. : 
Frank B. Kozlik, Works Mgr., ntral Pattern & Foundry Co., Chicago. 
(ue Morrison, Ass’t. Works Mgr., American Steel Foundries, Chicago. 
. C. Perz, Chicago. ; 
C. C. Robertson, Sup’t. of Patterns, American Steel Foundries, E. Chi- 


cago, Ind. 5 

John E. Schenk, Supv., Pettibone-Mulliken Corp., Chicago. 
. H. Schleede, Dev. Engr., U. S. Gypsum Co., Chicago. 

Louis W. Soldan, Ass’t. Gen. Sup’t. of Foundries., Crane Co., Chicago. 


CINCINNATI DISTRICT CHAPTER 


Joseph J. Farkas, Ass’t. Fdry. Prod. Mgr., Cincinnati Milling Machine 
Co., Cincinnati. 


DETROIT .CHAPTER 


Lincoln E, Crone, Engr., United Bronze Corp., Detroit. 
*Horne Bronze Foundry Co., Detroit (E. B. Horne, Gen. Mgr.) 
William King, Charge of Pattern Equip., Ford Motor Co., Windsor, Ont., 


Canada. 

H. R. Padelford, Chemist, Chrysler Corp., Dodge Main Foundry, Ham- 
tramck, Mich. 

William N. Seese, Service Engr., J. S. McCormick Co., Detroit. 

Wayne University Library, Detroit. 

Roy Wormley, Ass’t. Sup’t., U. S: Radiator Corp., Detroit. 


EASTERN CANADA & NEWFOUNDLAND CHAPTER 


*Bruce Stewart & Co., Ltd., Charlottetown, P.E.I., Canada (C. L. 
Mackay, Gen. gr.). 
A. A. Fleming, Chief Chemist & Met., Dominion Arsenal, Quebec, P.Q., 
nada. 
Major General G. B. Howard, Controller-General, Inspection Board of 
-K. & Canada, Ottawa, Ont., Canada. 
C. J. Lynde, Acting Mgr., C. O. Clark & Bro., Ltd., Montreal, Quebec. 
*Morash Foundry, Morrisburg, Ontario (Dick Morash Repr.). 
A. E. Jurton, Wartime Technologist, Dep’t. of Mines and Resources, 
Ottawa, Ont., Canada. 
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METROPOLITAN CHAPTER 


j; Fred. Bauer, Salesman, Hickman, Williams & Co., New York City. 

ames W. Chamberlain, Sup’t. Core Room, Cooper Alloy Foundry Co., 

Hillside, N. J. 

Joseph WV. Panasle, Mgr., The Central Foundry Co., Essex Div., New- 
ark, N. J. 


MICHIANA CHAPTER 


Percy Beidler, Gen. Foreman, Round Oak Co., Dowagiac, Mich. 
bert A. Blaskie, American Foundry Equipment Co., Mishawaka, Ind. 
H. Borchelt, Cost Accountant, Kunkle in Co., Fort Wayne, ind. 
Forest D. Dull, Elkhart Foundry & Machine Co., Elkhart, Ind. 
Will Graber, Molding Foreman, Round Oak Co., Dowagiac, Mich. 
Virgil Huff, American Foundry Ye? Co., ‘Mishawaka, Ind. 
Stanley F. Krzeazkwski, Special Ass’t. to Vice-Pres., American Foundry 
Equipment Co., Mishawaka, Ind. 
*Kun le Valve Co., Fort Wayne, Ind. (A. J. Bahr, Foundry 


up’t.). 
John J. Stobie, Jr., Chief Met., Round Oak Co., Dowagiac, Mich. 


NORTHEASTERN OHIO CHAPTER 


Walter A. Atkins, Foreman, The Standard Stoker Co., Inc., Erie, Penna. 

onal S. Downie, Foundry Foreman, The Standard Stoker Co., Erie, 
enna. 

David A. Fourspring, Ass’t. Sup’t., The Standard Stoker Co., Erie, Penna. 

John W. Gresham, Foundry Practice Tech., National Bronze & Aluminum 
Foundry Co., Cleveland. 

John E. Kocsis, Foundry Foreman, National Bronze & Aluminum Foundry 
Co., Cleveland. 

James W. Moss, Melter Foreman, The Standard Stoker Co., Erie, Penna, 

Oliver G. Shadle, Sr., Foreman of Iron Foundry, The Standard Stoker 
Co., Erie, Penna. 

Loyal G. Tinkler, Metallurgical Engr., Vanadium Corp. of America, 
leveland. 

- * J. Volk, Pattern Shop Foreman, The Standard Stoker Co., Erie, 
enna, 


NORTHERN CALIFORNIA CHAPTER 


Harry Barnett, General Eng. & D. D. Co., San Francisco. 

*Food Machinery Corp., San Jose, Calif. (Willis Noethig, Foundry 
Foreman). : 

fone Keily Giffen, Production Control, General Metals Corp., Oakland. 
oseph Gomes, Foreman, Production Foundry Co., Oakland. 


OREGON CHAPTER 


Ray Arnold, Ass’t. an Columbia Steel Casting Co., Portland. 
Don S. Burnett, Chief Engr., Pacific Steel Foundry. Portland. 

Andrew J. Grbavac, Foundry Sup’t., Columbia Steel Casting Co., Portland. 
O. W. Kramer, Met., Columbia Steel Casting Co., Portland. 

Floyd O. Smith, Engineer, Columbia Steel Casting Co., Portland. 
Frank E. Smith, Tray Lead Core Maker, Pacific Steel Foundry, Portland. 


PHILADELPHIA CHAPTER 


Edward P. Kinney, Finishing Foreman, Swedish Crucible Steel Co., 
Detroit, Mich. | 

William A. Rennie, Foundry Supv., General Steel Castings Corp., Eddy- 
stone, Penna. 

Manuel Tama, Vice-Pres., Ajax. Engineering Corp., Trenton, N. J. 


QUAD-CITY CHAPTER 


William H. Hamelau, Foundry Sup’t., Gra-Iron Foundry Corp., Marshall- 
town, Iowa. 
Waly S. Roper, Plant Engineering Dep’t., J. I. Case Co., Rock Island, 
inois. 
Herman H. Tietjen, Owner, Progressive Foundry Co., Perry, Iowa. 


SOUTHERN CALIFORNIA CHAPTER 


Ralph R. Ellis, Product Engr., Aliminum Co. of America, Vernon, Calif. 
Robert P. Franck, Met., Aluminum Co. of America, Vernon, Calif. 
*G-B Brass & Aluminum Foundry Inc., Los Angeles (A. L. Good- 
reau, Vice-Pres. & Gen. Mgr.). , 
Gordon E. Miner, Foundry Methods Supv., Aluminum Co. of America 
Vernon, Calif. ? 
*Taft Alloy Steel Co., Taft, Calif. (M. S. White, Managing Dir.). 


TEXAS CHAPTER 
itd G. Berryman, Chief Met., Lufkin Foundry & Machine Co., Lufkin, 
exas. 
——, Supply Co., Houston, Texas (Thomas A. Cockrell, 
wner 


*Cia. Constructora De Maquinaria, S.A., Mexico, D.F., Mexico 
(Ernesto Villalobos, Gen. Mgr.). 
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‘Lloyd Metal oenier Oe, Houston Texas (John R. ers, ™ Mgr.) 
N. Lloyd, Ass we, ie loyd Metal Foundry es Houston 
A. Zapata, Saesenees ierro nied tado, S. de R.L., Tacubaya, D. F is 


, TWIN-CITY CHAPTER 


Ear! S. Hinners, Dist. Sales Mgr., A. P. Green Fire Brick Co., Minne- 


olis. 
Wiliam J. Hugo, Sales & Service Engr., Kuhlman Electric Co., Minne- 


spots WESTERN MICHIGAN CHAPTER 


Harry J. Berkel, Core Room Sup’t., Campbell, Wyant & Cannon Foundry 

Co., Muskegon, Mich. : 
L. Rn! ag Engr., Campbell, Wyant & Cannon Foundry 

10. egon, Mi 

Sc . Nafe, Standards Engr., Campbell, Wyant & Cannon Foundry 
Co., Muskegon, Mich. 

John E. Sargeant, Standards Engr., Campbell, Wyant & Cannon Foundry 
Co., Muskegon, Mi 

Stanley J. Thompson, Service Engr., Ingersoll Rand Co., Detroit. 


WISCONSIN CHAPTER 


Steven Lukacek, Wehr Steel Co., Milwaukee 
ror Metal Fabricating Co., Milwaukee (Lester J. Marks, 
8.). 


OUTSIDE OF CHAPTER 


C. Mark Baatz, Chief Chemist, United Engineering & Foundry Co., New 
Castle, Penna. 
rstaff, Ass’t. Foreman, American Locomotive Co., Schenec- 


N. 
Walter Brindley, Foundry bo, 1 ~, bg = Co., Ltd., Coventry, Eng. 
Nor | a Engineerin 0. ; , Granvi'le, N.S. W., Australia 
. Fischer, Gen. 
ues Cogswell, Vice-Pres., Okepiell Foundry & Machine Co., High 
Gate ane Vt. 
*Queensland Electric Steel, Ltd., Brisbane, Queensland, Australia 
a. ge Knox Dobbie). 


Silvio S. Grasso, Ass’t. Foreman, American Locomotive Co., Schenec- * 


tady, 

Robert H. Hoyt, Foundry Engr., Ross-Meehan Foundries, Chattanooga, 
Tennessee. 

Andrew J. McCloskey, Ass’t. Foreman, American Locomotive Co., Sche- 
nectady, 





*Company Member. 


Officer-in-Charge, National Standards Laboratory, Chippendale, N.S.W., 

E. E. Jagmin, Gen. Sup’t., Ampco Metal, Inc., Milwaukee. Australia 

* Westinghouse Brake Pty. Ltd., Sydney, Australia (J. White, 
Mgr. & Chief Engr.). 











ge: ie of Interest to “Foundtymen 





Henning A. Forsberg was re- 
cently appointed manager of op- 
erations, Continental Foundry & 
Machine Co., East Chicago, Ind. 
Since 1931 Mr. Forsberg had served 
as general superintendent for all 
four works. The manager is an ac- 
tive member of the A.F.A. Chicago 
chapter. 


G. P. Vincent R. E. Gage 


G. P. Vincent, manager, sales de- 
velopment and technical service 
department, The Mathieson Alkali 
Works, New York, N. Y., has been 
appointed technical director. R. E. 
Gage, who was director of research 
and development, has been named 
technical advisor. 


Charles A. H. Knapp, formerly 
chief metallurgist for Jenkins Bros., 
Inc., Bridgeport, Conn., has joined 
the technical staff of R. Lavin & 
Sons, Inc., Chicago, as metallurgical 
and research engineer. Mr. Knapp’s 
experience covers more than twenty 
years of work in chemistry, metal- 
lurgy and foundry practice. 


Dr. Maxwell Gensamer, formerly 
of Carnegie Institute of Technol- 
ogy, has been named professor of 
metallurgy and head of mineral 
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technology, Pennsylvania State Col- 
lege, State College, Pa. 


Dr. Robert C. McMaster, for- 
merly associated with the electrical 
engineering staff at the California 
Institute of Technology, has been 
appointed to the staff of Battelle 
Memorial Institute, Columbus, O., 
and assigned to its division of in- 
dustrial physics. 


Warner Arms Wick, formerly as- 
sistant to vice president, has been 
named assistant manager in charge 
of production, The Falcon Bronze 
Co., Youngstown, O. T. C. Watts, 
who was director and former super- 
intendent, is manager in charge of 
personnel and supplies. J. C. Lo- 
patta has become foundry superin- 
tendent. 


W. A. Wick 


Edwin A. Walcher, vice-presi- 
dent, Ohio Steel Foundry Co., 
Lima and Springfield, Ohio, at a 
meeting of Steel Founders’ Society 
of America in Chicago, May 18, 
received the society’s new technical 
and operating medal for 1944. Mr. 
Walcher was honored for his firm’s 
development of cast steel breech 
rings for field, naval and aircraft 


ordnance. At the same meeting, 
Claude L. Harrell, vice-president, 
Sterling Steel Casting Co., East St. 
Louis, Ill., received the Frederick 
A. Lorenz Memorial Medal for his 
services as chairman of the Steel 
Castings Industry Advisory Com- 
mittee to OPA. 


Oliver E. Mount, vice-president, 
American Steel Foundries, Chicago, 
was presented with a handsome 
scroll embodying resolutions in ap- 
preciation of his three years as 
president of the Society. 


J. C. Lopatta G. B. Michie 


George B. Michie, formerly in 
charge of purchasing and priorities, 
has been elected vice president in 
charge of sales, Electro Refractories 
& Alloys Corp., Buffalo, N. Y. Mr. 
Michie is a member of the A.F.A. 
Western New York chapter and 
served as a committee chairman 
during the 48th Annual A.F.A. 
Convention in Buffalo in 1944. 


M. D. Johnson, for several years 
formerly Chief Inspector of the 
Caterpillar Tractor Co., Peoria, IIl., 
and first chairman of the A.F.A. 
Committee on Inspection of Cast- 
ings, has become connected with 
Graham-Paige Motors Corp., De- 
troit, on the staff of the Director 
of Manufacturing, and has moved 
to Detroit. 
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SAGINAW VALLEY GROUP 
Becomes Thirtieth A.F.A. Chapter 


By J. J. Clark 


R. STORK dropped off a new 

“baby chapter” in the neigh- 
borhood of Saginaw Valley during 
May. The new “baby chapter” has 
been operating successfully for the 
past year as a branch of the Detroit 
chapter. However, longing to be- 
come a full-fledged member of the 
Association’s family, the group peti- 


speak on “Progress with Better 
Methods and Motion Study.” 
Foundry jobs involving repetitive 
motions on the part of the workman, 
such as production coremaking or 
molding, can be made much less 
fatiguing and far more _ produc- 
tive if materials and equipment are 
arranged to allow the least fatiguing 





Saginaw Valley Chapter coming in for a landing as Chapter No. 30, via Stork Express. 


tioned the A.F.A. Board of Direc- 
tors and received the official sanc- 
tion to become a chapter, starting 
with their meetings in the fall. The 
Saginaw Valley chapter thus be- 
comes the thirtieth chapter of the 
American Foundrymen’s Associa- 
tion. 

A record group of Saginaw Val- 
ley foundrymen gathered at Frank- 
enmuth, Mich., May 3, to hear 
James H. Smith, general manager, 
Saginaw Malleable Iron Div., Gen- 
eral Motors Corp., Saginaw, Mich., 
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motions to be used, the speaker 
stated. 

Stuart Martin, production man- 
ager, of the same company, helped 
Mr. Smith in an actual demonstra- 
tion of coremaking illustrating how 
time and motion study is applied. 

The results of the chapter elec- 
tion were given at this meeting. The 
following men were elected as offi- 
cers and directors of the new chap- 
ter: Chairman, H. G. McMurry, 
Buick Motor Div., Flint; Vice- 
Chairman, John Smith, Chevrolet 


ve) 


oF 






See page 92 for lis! of 
Chapter representa‘ives 
whose reports of local activi- 
ties appear in this issu: 


Grey Iron Foundry, Saginaw; Secre- 
tary-Treasurer, M. V. Chamberlain, 
Dow Chemical Co., Midland; Direc- 
tors, E. H. Bankard, Buick Motor 
Div., Flint; J. E. Bowen, Chevrolet 
Grey Iron Foundry, Saginaw; K. H. 
Priestley, Eaton Mfg. Co., Vassar: 
and O. E. Sundstedt, General 
Foundry & Mfg. Co., Flint. 





Group Discussions End 
Chicago Chapter Meetings 
Zig Chicago chapter had an 


excellent turnout for its last 
meeting of the year, which was held 
on the evening of May 7 at the Chi- 
cago Bar Association. The chapter 
meeting was in the form of a round 
table discussion and the members 
broke up into four sections. 


The steel section, under the direc- 
tion of A. W. Gregg, executive en- 
gineer, Equipment Div., Whiting 
Corp., Harvey, IIl., had for its 
speaker John S. Townsend, superin- 
tendent of maintenance, South 
Works, Carnegie-IIlinois Steel Corp., 
Chicago, Ill. Mr. Townsend gave 
a very good talk on “Foundry Main- 
tenance.” 


A joint session between the gray 
iron and patternmaking divisions 
heard S. E. Langenberg, engineer, 
Western Foundry Co., Chicago, IIl., 
discuss “Modern Molding Meth- 
ods.” E. E. Sabey, pattern shop 
foreman, Miehle Printing Press & 
Mfg. Co., Chicago, IIl., presided as 
chairman. 

The ‘malleable group had a very 
interesting session with Chairman 
Kenneth Smith, foundry foreman, 
National Malleable & Steel Castings 
Co., Cicero, Ill., presiding. The 
speaker, Russell J. Anderson, gen- 
eral superintendent, Belle City Mal- 
leable Iron Co., Racine, Wis., talked 
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on “The Advantages of Mechaniza- 
tion in the Foundry.” 

The non-ferrous division was espe- 
cally fortunate in having as their 
speaker, W. Laird, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa., who discussed “Progressive So- 
lidification in Brass and Bronze 
Castings.” The chairman was H. E. 
Ferguson, plant superintendent, 
Acme Aluminum Foundry Co., Chi- 
cago, Ill. 

Results of the annual election of 


officers and directors were as fol- 
lows: Chairman, J. C. Gore, The 
Werner G. Smith Co.; Vice-Chair- 
man, F. E. Wartgow, Hasbrouck 
Haynes, Engineers; Secretary, L. C. 
Smith, Peninsular Grinding Wheel 
Co.; Treasurer, B. L. Simpson, Na- 
tional Engineering Co.; Directors, 
D. A. Farrell, Carnegie-Illinois Steel 
Corp.; A. S. Klopf, Firegan Sales 
Co.; C. G. Mate, Greenlee Foundry, 
and Dr. R. F. Thomson, Dodge 
Chicago plant. 





ERIE CHAPTER ON WAY AS 
Group Petitions Board for Approval 


N the evening of May 21 some 

350 Association members and 
guests met at the Moose Club, Erie, 
Pa., in response to a call by the 
local Erie A.F.A. Committee. A 
dinner, preceding the evening meet- 
ing, was well attended. Following 
the dinner, members and guests 
gathered in the ballroom for the 
meeting. The chairman was R. W. 
Griswold Jr., fdry. supt., Griswold 
Mfg. Co., Erie, Pa. 

At this meeting R. E. Kennedy, 
Secretary, A.F.A., gave a talk on 
A.F.A. and chapter formation. Fol- 
lowing Mr. Kennedy’s talk, the 
principal speaker of the evening 
was James H. Smith, gen. megr., 
Saginaw Malleable Iron Div., Gen- 
eral Motors Corp., Saginaw, Mich., 
who gave a demonstration and talk 
on “Progress in Foundries with 
Better Methods and Motion Study.” 


Mr. Smith, who earlier this year was 
nominated a National Director of 
A.F.A., was assisted by Mr. Stuart 
Martin, Production Mgr., of the 
Saginaw Malleable Iron Div. 
Before the meeting was ad- 
journed, a large number of mem- 
bers and guests signed a petition to 
the A.F.A. Board of Directors ask- 
ing for approval of a chapter in the 
northeastern Pennsylvania area. An- 
nouncement was made that the 
election of officers would be held 
at the meeting in Erie on June 25, 
at which time chapter officials will 
be selected for the coming year. 
The local committee sponsoring 
the meeting consisted of the follow- 
ing, in addition to Chairman Gris- 
wold: Kenneth Guyer, foundry 
supt., Bucyrus-Erie Co., Erie; Earl 
M. Strick, finishing supt., Erie Mal- 
leable Iron Co., Erie; William Mil- 


Eastern Canada and Newfoundlanc chapter apprentices shown with Henri Louette 
(seated front row, fifth from right), Warden King, Ltd., and Chairman, Educational 
Committee. 
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ler, dist. sales mgr., F. B. Stevens, 
Inc., Erie; and Ralph T. Wedge- 
wood, dist. sales mgr., Pickands 
Mather & Co., Erie. 





Donoho Covers Centrifugal 
Casting at Philadelphia 
By B. A. Miller 


IVING the “hows and whys” 

of centrifugal casting, C. K. 
Donoho, American Cast Iron Pipe 
Co., Birmingham, Ala., spoke on 
“Centrifugal Castings” at the May 
11 Philadelphia chapter meeting. 
The slides used by the speaker were 
most interesting. They showed that 
in a number of cases centrifugal 
castings are far superior than even 
castings made from forgings, as far 
as destructive tests were concerned. 


The election of officers was held 
at this meeting and the results were: 
Chairman, John M. Robb, Jr., Hick- 
man, Williams & Co., Inc.; Vice- 
Chairman, B. A. Miller, The Bald- 
win Locomotive Works; Secretary- 
Treasurer, W. B. Coleman, W. B. 
Coleman & Co.; Directors, Earl 
Eastburn, Phosphor Bronze Smelt- 
ing Co.; H. E. Mandel, Pennsyl- 
vania Foundry Supply & Sand Co.; 
J. W. March, Camden Foundry Co.; 
E. C. Troy, Dodge Steel Co.; C. L. 
Lane, Florence. Pipe Foundry & 
Mach. Co.; and B. H. Bartells, Uni- 
versity of Pennsylvania. 





Metropolitan Chapter 
Elects 1945-46 Officers 


By George Hadzima 


T the recent meeting of the 

Metropolitan chapter, officers 
and directors were elected for the 
forthcoming year. Those elected in- 
clude: Chairman, H. A. . Deane, 
American Brake Shoe Co., Newark, 
N. J.; Vice-Chairman, Harold L. 
Ullrich, Sacks Barlow Foundries, 
Inc.. Newark, N. J.; Secretary, 
George Hadzima, Robins Conveyors, 
Inc., Passaic, N. J.; Treasurer, H. 
B. Caldwell, Whiting Corp., New 
York City; Directors, Alex Mc- 
Intosh, Wright Aeronautical Corp., 
Paterson, N. J.; J. S. Vanick, Inter- 
national Nickel Co., New York City; 
C. J. Law, Worthington Pump & 
Mach. Co., Harrison, N. J.; A. B. 
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McCullough, American Steel Cast- 
ings Co., Newark, N. J.; Wm. E. 
Paulson, Thos. Paulson & Son, Inc.; 
and D. S. Yeomans, Pettinos Bros., 
S. Orange, N. J. 





Casting Defects Questions 
Answered by Committeemen 
By H. L. Creps 


OW the Committee on Casting 

Defects has been reviewing 
the cause of scrap castings for the 
past five years was outlined by W. A. 
Hambley, works metallurgist, Allis- 
Chalmers Mfg. Co., committee chair- 
man, and A. S. Klopf, manager, 
Firegan Sales Co., committee sectfe- 
tary, before the Quad City chapter 
April 16. This discussion of scrap 
castings was held in the form of a 
round table conference, with the two 
speakers showing many slides illus- 
trating all types of defects common 
to the industry. The men stated that 
a total of 32 classifications have been 
made to cover the various types of 
scrap. 

A moving picture, “Bottom Pour 
Ladle Practice,” was shown by S. E. 
McGinty, sales manager, Firegan 
Sales Co., following dinner. 





Rochester Hears Smith 


On Shop Modernization. 


By C. B. Johnson 


N interesting and enlightening 

address on “Mechanization 
and Modernization” was made by 
‘Norman, L. Smith, Link-Belt Co., 
Philadelphia, Pa., to members and 
guests of the Rochester chapter, 
May 11. 

Special attention was given to 
James E. McHenry, Gleason Works, 
Rochester, N. Y., who was duly hon- 
ored by the chapter for having com- 
pleted 50 years of foundry service. 
Jim was presented with a token of 
remembrance from the chapter and 
also the A.F.A. 50-year pin. 

Officers elected for 1945-46 in- 
clude: President, Walter F. Mor- 
ton, The Anstice Co., Inc., Vice- 
President, Walter G. Brayer, Bausch 
& Lomb Optical Co., and Secretary- 
Treasurer, Carl B. Johnson, Syming- 
ton-Gould Corp. 


The following are the list of 
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new Chapter Directors: David D. 
Baxter, Sterling Wheelbarrow Co.; 
I. A. Billiar, Symington -Gould 
Corp.; Neal F. Clement, Rochester- 
Erie Foundry Corp.; M. T. Gan- 
zauge, General Railway Signal Co.; 
L. C. Gleason, Gleason Works; 
Henry B. Hanley, American, Laun- 


dry Machy. Co.; Herman G. Hetz-’ 


ler, Hetzler Foundries, Inc.; Irving 
B. Rosenthal, Rochester Smelting & 
Refining Co., and Ernest N. Van 
Billiard, Progressive Foundry Works. 





Detroit Round Table 
Covers Many Practices 

By H. H. Wilder 
RODUCTION roundtable con- 


ferences held on brass, malle- 
able iron and cupola operation 
made up the Detroit chapter’s May 
meeting held at Horace H. Rack- 
ham Educational Memorial, May 
17. 

E. D. Mooney, Federated Metals 
Div., American Smelting & Refining 
Co., Whiting, Ind., talked on silicon 
bronzes before the brass group. 
Casting practice and its relationship 








to sand temperatures, cores nd 
pouring were covered. J. P. (ar. 
ritte, Jr., president, True A) oys, 
Inc., Detroit, acted as moderat: ~. 
“Control Methods in Malle ible 
Foundries” was presented by Ch: rles 
Morrison, Saginaw Malleable ‘ron 
Div., General Motors Corp., Sagi- 
naw, Mich. Methods for contro! of 
melting, gating, heat treatment and 
inspection were thoroughly cov:-red 
by the speaker. The discussion 
leader was G. L. Galmish, Michigan 
Malleable Iron Co., Detroit. 
Gordon C. Creusere, Semet-Sol- 
vay Co., Detroit, acted as leader for 
discussion on “Cupola Operations,” 
with H. S. Austin, Buick Motor Co., 
Flint, as speaker. Mr. Austin start- 
ed with bed preparation, lighting, 
charge makeup, melting rate, metal 
control and relining operations. 
At this meeting E. C. Hoenicke, 
assistant to the general manager, 
foundry division, Eaton Mfg. Co., 
was elected chairman of the Detroit 
chapter. After serving five years as 
secretary, A. H. Allen, Detroit edi- 
tor, Penton Publishing Co., was 
elected vice chairman. H. H. Wil- 
der, Vanadium Corp. of America, 
is the new secretary and W. W. 





+ (Photos courtesy A. B. Shuck, Koppers Co.) 


Top—Fred Sefing addressing the Chesapeake chapter. Center—Seated at the speaker's 
table at the Chesapeake chapter are (left to right) W. R. Bean, Whiting Corp.; W. W. 
Rose, Gray Iron Founders’ Society; Chapter chairman H. A. Horner, Frick Co., Inc; 
Guest speaker F. G. Sefing, International Nickel Co.; Chapter director J. E. Crown, 
U. S. Naval Gun Factory; Chapter director E. W. Horlebein, The Gibson & Kirk Co. 
and F, G. Steinebach, The Foundry. Bottom—Dinner groups enjoy a hearty meal. 
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Bowring, Frederic B. Stevens, Inc., 
was re-elected treasurer. 

New directors include R. G. Mc- 
Elwee, Vanadium Corp. of Amer- 
ica; G. Vennerholm, Ford Motor 








Co.; G. A. Fuller, Federal Foundry 
Supply Co.; J. P. Carritte, Jr., True 
Alloys, Inc.; G. L. Galmish, Michi- 
gan Malleable Iron Co.; and C. E. 
Silver, Michigan Steel Casting Co. 





APPRENTICE CONTEST 


Features Eastern Canada Last Meeting 
By G. Ewing Tait 


HE final discussion group meet- 

ing of the Eastern Canada and 
Newfoundland chapter was held 
April 20, with a record turnout. A 
feature of the evening was the pres- 
entation of the Apprentice Contest 
prizes and exhibition of the patterns 
and castings. 

The cast iron group met under 
the chairmanship of E. C. Winsbor- 
row, Canadian Car & Foundry Co., 
Ltd., and heard two short talks on 
the roles of nickel, molybdenum and 
other alloys by W. J. Brown, Rob- 
crt W. Bartram Ltd., and J. C. Kin- 
sella, Dominion Engineering Works 
Ltd. Both emphasized the fact that 
alloys should not be used to make 
poor iron good, but to make good 
iron better and thus extend its range 
ef usefulness. The discussion cen- 
tered around the use of a compara- 
tively new alloy, tellurium. 


A. E. Cartwright, Robert Mitch- 
ell Co., Ltd., was the chairman of 
the bronze group and R. Galarneau 
and E. G. Jennings, Dominion Engi- 
neering Works Ltd., were the dis- 
cussion leaders. The topic was 
“Melting Practice and Furnace Op- 
eration” and the basic principles of 
good melting practice were first out- 
lined. Following this there was a 
wide expression of opinions on the 
relative merits of different melting 
mediums and practices favored by 
the foundrymen present. 

The steel group chairman was 
P. P. S. Chapmian, Canadian Car 
& Foundry Co., Ltd. Two topics 
were presented for discussion—C. E. 
Judson, Canadian Car & Foundry 
Co., Ltd., talking on melting prac- 
tices and R. Thompson, of the same 
company, on heat treatment of steel 
castings. Mr. Judson’s talk was illus- 
trated with a sectional model of a 
basic open hearth furnace. Most of 
the discussion dealt with methods of 
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measuring metal temperatures in 
electric furnaces. 

The Apprentice Contest, run tor 
the second year, aroused a great deal 
of interest, twenty-six patternmaker 
and twenty-one molder apprentices 
taking part. The contest was ar- 
ranged by the Educational Commit- 
tee, under the chairmanship of 
Henri Louette, Warden King, Ltd. 
Thanks to the cooperation of H. F. 
Beaupre and A. Dussault the contest 
was run off in the foundry and pat- 
tern shop of the Montreal Technical 
School. 

The products on exhibition at the 
tieeting showed a high standard of 
workmanship and were the objects 
of many complimentary remarks. 

Henri Louette described the ob- 
jects of the contest, and the way in 
which it was carried out before 
introducing the winners. In every 
case a leading representative of the 
firm employing the various winners 
was there to present the prize to 
his apprentice, and offer a few 
words of encouragement. 

Prizes were awarded to the follow- 
ing boys as winners of the pattern- 
making contest: G. Lepage, Cana- 





dian Allis Chalmers, Ltd.; M. 
Bourdua, Canadian Pacific Railway, 
Angus Shops; R. Tontini, Montreal 
Technical School; J. Montpetit, 
Canadian Pattern & Woodworking 
Co.; and E. MacKenzie, Canadian 
National Railway, Pt. St. Charles 
Shop. 

Winners who were awarded prizes 
in the molding contest were: R. 
Daniel, Beloeil Foundry, Ltd.; E. 
Doucet, Canadian National Railway, 
Ft. St. Charles Shop; H. Lalonde, 
Montreal Foundry, Ltd.; and C. 
Crevier, Canadian Car & Foundry 
Co., Ltd., Steel Foundry Div. 

The winners of this contest will 
be invited to make the standard pat- 
tern and casting to compete in the 
National Apprentice Contest. 





Lee Gives Accounting 
Lecture at Indianapolis 


By Robert Langsenkamp 


_ the local foundry- 
| men about the fast approach- 
ing cancellations of Government 
contracts, Ralph Lee, Grede Found- 
ries, Inc., Milwaukee, Wis., pre- 
sented an enlightening lecture at 
the Central Indiana chapter’s May 
meeting. 

Mr. Lee pointed out the disad- 
vantages of foundries quoting on a 
“flat price” basis for castings of all 
types. He told the men to observe 
closely their operating expenses and 
overtime wages and urged the use 
of correct accounting procedures. 

The election of officers and direc- 
tors for the Central Indiana chapter 
include the following men: Chair- 
man, R. S. Davis, National Malle- 





S. D. Russell, Phoenix Iron Works (left) and Wm. Butts, General Metals Corp., pose 
for the cameraman at a Northern California chapter meeting. 
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able & Steel Castings Co., Indian- 
apolis; Vice-Chairman, J. P. Lentz, 
International Harvester Co., Indian- 
apolis; Treasurer, Harold Henni- 
ger, International Harvester Co., In- 
dianapolis; Secretary, Robert Langs- 
enkamp, Langsenkamp Wheeler 
Brass Works, Inc., Indianapolis, and 
Directors, H. H. Lurie, Cummins 
Engine Co., Columbus; W. Tragarz, 
International Harvester Co., Rich- 
mond; G. C. Dickey, Harrison Steel 
Castings Co., Attica, and L. Snyder, 
Hickman, Williams & Co., Cincin- 
nati. 


Nor. Ill.-Sou. Wis. Holds 
First ‘Old-Timers’ Night 
By H. W. Miner 


WENTY “old-timers” were 
honored by members and guests 
of the Northern Illinois-Southern 
Wisconsin chapter May, 8, at the 
Faust hotel, Rockford, Ill. The “old- 
timers,” seated at a long table, were 
given the A.F.A. 50-year pin by 
chapter officers and directors. Every 
man present was then requested by 
Chairman R. W. Mattison, Matti- 
son Machine Works, Rockford, IIl., 
to file past the “old-timers” and 
shake the hand of each man. 
Chairman Mattison then an- 
nounced the names of the officers 
and directors who would serve the 
chapter next year. Those elected are 
as follows: Chairman, John R. 
Cochran, Sundstrand Machine Tool 
Co., Rockford, Ill.; Vice-Chairman, 
Gunnard Anderson, W. L. Davey 
Pump Co., Rockford, IIl.; Secretary- 
Treasurer, A. P. Rose, National 
Sewing Machine Co., Belvidere, IIl.; 
and Directors, G. F. Bucholtz, Be- 
loit Foundry Co., Beloit, Wis.; John 
N. Johnson, J. I. Case Co., Racine, 
Wis.; and R. W. Mattison. 








Cement Patternmaking 
Explained by Chambers 
By J. Ralph Turner 


UTLINING some of the uses 

of gypsum plaster in foundry 
work, Fred Chambers, district man- 
ager, National Gypsum Co., Luckey, 
O., gave an informative lecture on 
“Gypsum Cement Patternmaking” 
before the Western New York chap- 
ter at their May 4 meeting. Mr. 
Chambers began his talk with a de- 
scription of gypsum rock mining 
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Pictures snapped at the May |! meeting of the Rochester chapter when “Jim McHenry 
Night" was held. Top—Seated at the speaker's table (left to right) L. C. Gleason, 
Gleason Works; J. E. McHenry, Gleason Works, 50-year foundry veteran and chapter's 
guest; Chapter president W. F. Morton, The Anstice Co., Inc.; and N. L. Smith, Link- 
Belt Co., Philadelphia, Pa., guest speaker. Center—Some of the boys who "“whooped it 
up" for Jim McHenry (seated, left to right) H. S. Carr, Whiting Corp.; W. J. Venus 
and C. H. Rupp, Jewell Alloy & Mall. Co., Inc.; and A. Lochte and E. C. Seiser, American 
Laundry Mach. Co. (Standing, left to right) M. F. Gentner, Sargent & Greenleaf, Inc.; 
L. H. Wells, N. Ransohoff, Inc.; D. L. Hayes, Laverack & Haines; and L. C. Thellemann, 
Inter-Allied Foundries of New York State. Bottom—Part of the chapter membership who 
heard N. L. Smith's technical talk are (left to right) W. G. Brayer, Bausch & Lomb 
Optical Co.; H. G. Hetzler, Hetzler Foundries, Inc.; R. T. Melville, Hanna Furnace Co.; 
and H. B. Hanley, American Laundry Mach. Co. 


and processes used to make gypsum 
plaster. Directions were given for 
the proper mixing procedure of plas- 
ter when_ used for various kinds of 
work. The results of mixing plaster 
with too much or too little water 
also were given. Expansion charac- 
teristics of plaster were explained 
as well as the proper use of retard- 
ers and accelerators. 

The following slate of officers and 
directors were nominated for the 
1945-46 chapter season: Chairman, 
A. H. Suckow, The Symington- 
Gould Corp., Depew; Vice-Chair- 
man, H. C. Winte, Worthington 
Pump & Mach. Corp., Buffalo; 
Secretary, L. A. Merryman, Tona- 
wanda Iron Corp., North Tona- 
wanda; Treasurer, M. W. Pohlman, 
Pohlman Foundry Co., Inc.; Direc- 
tors, J. C. Goetz, Acme Steel & Mal- 
leable Iron Works, Buffalo; F. T. 


McQuillin, Standard Buffalo Found- 
ry, Inc., Buffalo; A. J. Heysel, E. J. 
Woodison Co., Buffalo; and R. D. 
Loesch, Lake Erie Foundry Co., 
Buffalo. 





Alloy Castings Problems 


Are Covered by Young 
By G. Ewing Tait 
COMPLETE and _ up-to-date 
talk on “Prospects and Prob- 
lems for Light Alloy Castings” in 
which G. M. Young, chief metallur- 
gist, Aluminum Co. of America, 
Ltd., Kingston, Ont., pointed out 
that this is a “light metal age” was 
presented to the Eastern Canada 
and Newfoundland chapter at their 
March meeting. 

Mr. Young emphasized that light 
metals are being used to increase 

(Continued on page 80) 
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4 GRINDING QUESTION 


What’s the use of spending a lot of money 
for the best foundry equipment if you 
don’t use the BEST core oil you can buy? 
You don’t take chances with DAYTON 
Core Oil! This dependable, uniform, un- 
varying quality oil assures you of 100% 
efficiency in the core room. Let the trained 
DAYTON OIL Service man give you the 
benefit of his long experience. 








TO THE MARITIME INDUSTRY 


The reply of American industry to the challenge of Brutalitarianism 
has been a deluge of production never before achieved by any 
nation in the history of mankind. 

A significant share of the credit for this amazing record of accom- 
plishment should be given to our Maritime Industry which, since 
Pearl Harbor, has produced a tonnage of vessels that will live for- 
ever as an epic of Yankee ingenuity. Federated is proud to salute 
every individual in the Maritime Industry for this magnificent job! 
And proud, too, that since the start of the war, nearly two billion 
pounds of Federated non-ferrous metals have been supplied to the 
shipbuilding and other American industries to help speed the day 
of ultimate victory. 


arnicaN SMELTING 


g, REFINING C 
120 BROADWAY, 


ith offices 
service W 
ation-wide 


ONE OF A SERIES OF ADVERTISEMENTS DEDICATED TO THE PRODUCTIVE ROLE OF AMERICAN INDUSTRY IN WORLD WAR Il. 
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ilwaukee Molders | 


Besigned * Built + Sold and Serviced by Experienced Foundrymen 


Jolt Squeeze Stripper 
with Moid Lift Off 


Plain Jolt 
Made In All Sizes. 


Jolt Squeeze Pin Stripper 
Small Size, also Portable 


Power Rail Push-Off 











NOTE: The followin 


references to articles dealing with the many phases 





of the foundry mer yg ne OP ve been prepared by the staff of American Foundry- 


man, from current tec 


cal and trade publications. 


en copies of the complete articles are desired, oy copies may be 


When co 
fr from the Enginee 


Aluminum-Base Alloys 


Ana.ysis. (See Spectrochemical Anal- 
ysis.) 


Hicu StrenctH. “Some High-Tensile 
Aluminum Casting Alloys,’ J. Morgan, 
Founpry TRADE JouRNAL, March 8, 
1945, vol. 75, no. 1940, pp. 189-194. 


An abstract’ of a paper, read before 
the Wales and the Monmouth Branch of 
the Institute of British Foundrymen, 
which considers different types of alumi- 
num-base alloys which have or can de- 
velop good tensile properties. 


Brass and Bronze 


CASTING PROCEDURE. 


(See Copper- 
Base Alloys.) 


Casting Methods 


Continuous Castinc. “Symposium 
on Continuous Casting,’ A.I.M.E. Tech- 
nical Publication No. 1793, MeEtTats 
TecHNoLocy, February, 1945, vol. 12, 
no. 2, 46 pp. 


This symposium is a report of a joint 
session on continuous casting held by 
the Institute of Metals Division and the 
Iron and Steel Division of the A.I.M.E. 


The symposium was opened by Carl 
E. Swartz, who introduced the speakers 
and conducted the discussions. The back- 
ground and history of continuous casting 
were covered by two papers—‘Continu- 
ous Casting Yesterday and Today,” by 
T. W. Lippert, and “Continuous Casting 
of Metals—History, Requirements, Met- 
allurgy, and Economics,” by Norman P. 
Goss. C. W. Hazelett presented a paper 
on “Improvements in the Direct Casting 
of Strip Metals.” Detailed discussions of 
' particular processes of continuous casting 
were presented in “The Soro Process,” 
by E. J. Valyi, and “The Williams 
Process of Casting Metals,” by E. R. 
Williams. 


Chemical Analyses 
Spot Tests. (See Nickel-Base Alloys.) 


PotarocRaAPHic. ‘‘Polarography,’’ 
G. W. Birdsall, SteEL, March 5, 1945, 
vol. 116, no. 10, pp. 122-123, 162, 164, 
167-168, 170, 172. 


Description and applications of a com- 
paratively new and extremely sensitive 
method of chemical analysis. Analyses 
are effected by interpreting current- 
voltage curves obtained from an elec- 
trolytic cell with a dropping mercury 
electrode. The metal to be analyzed is 
put in solution and placed in the cell. 
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g Societies Library, 29 


39th St., New York, 


Copper-Base Alloys 


Castinc Procepure. “Metallurgy in 
the Non-Ferrous Foundry,” VII. Casting 
the High Shrinkage Metals and Alloys, 
A. C. Boak, CANADIAN METALS AND 
METALLURGICAL INDUSTRIES, March, 
1945, vol. 8, no. 3, pp. 23-26. 

Methods of melting, fluxing, gating, 
risering, and pouring recommended for 
the production of castings of copper, sili- 
con bronze, aluminum bronze, and man- 
ganese bronze. 


Inspection 


Testinc Metnuops. “Testing Cast- 
ings,’ CANADIAN METALS AND METAL- 
LURGICAL INDUsTRIES, March, 1945, vol. 
8, no. 3, pp. 31-36. 

This article consists of four papers pre- 
sented at the February 23 meeting of 
the Ontario Chapter of the A.F.A., at 
which the subject for the meeting was 
“Testing Castings.” 

The papers presented were “Steel,” by 
Walter Crafts; ‘Trouble Shooting Malle- 
able,” by M. E. McKinney; N. C. Mac- 
Phee; and “Testing Castings (Non-Fer- 
rous),” by A. C. Boak. The steel and 
malleable papers are presented in full. 
However, since many testing procedures 
are applicable to all types of castings, 
the gray iron and non-ferrous papers 
were condensed in order to avoid repe- 
tition. 


Nickel-Base Alloys 


Spot Tests. “Identification of Nickel 
Alloys by Spot Tests,’ METAL PRocREss, 
March, 1945, vol. 47, no. 3, pp. 510, 627. 

Spot test procedures which will distin- 
guish between monel, “S” monel, “K” 
monel, nickel, “D” nickel, 30% copper- 
nickel, nickel silver, inconel, chromium- 
iron and chromium-nickel stainless steels, 
Ni-resist, ordinary steel, and cast iron. 


Non-Ferrous Alloys 


Recent DEVELOPMENTS. “Some Re- 
cent Developments in Engineering Mate- 
rials,’ Archibald Black, MECHANICAL 
ENGINEERING, March, 1945, vol. 67, no. 
3, pp. 190-198. 

The second installment of an article 
describing recent materials and processes. 
Included in this installment are discus- 
sions of aluminum, magnesium, and 
beryllium alloys; porous-chromium sur- 
facing; die casting materials. and prac- 
tices; tin and lead. coatings on steel; 
tinless solders; silver bearing and other 
babbitts; copper-brazing methods; lami- 
nated metals; high-nickel alloys; invest- 
ment castings; calcium; indium; and 
lithium. 

Following the discussion is a bibliog- 
raphy on the foregoing subjects. 


Non-Ferrous Castings 
Testinc Metuops. (See Inspection.) 


Patterns 


PATTERNMAKING. “Some Patternmak- 
ing Considerations,” R. Simpson, 
Founpry TRADE JourRNAL, February 22, 
1945, vol. 75, no. 1488, pp. 153-156. 

A practical consideration of some of 
the essentials of patternmaking. 


Quality Control 


StaTisTicAL Metuops. “Quality Con- 
trol,” B. P. Dudding and W. J. Jennett, 
MeEtAL Inpustry, March 2, 1945, vol. 
66, no. 9, pp. 130-133; March 9, 1945, 
vol. 66, no. 10, pp. 146-149. 

An article based on a lecture given to 
the London Section of the Institute of 
Metals. 

In the first installment, the authors 
explain how the probable variation of a 
property may be determined, so that 
examination of a small number of sam- 
ples will indicate the quality of the entire 
product. 

In the second installment the authors 
discuss the application of the theory of 
probability to metallurgical control, the 
analysis of variance and variability of 
measurement. 


Spectrochemical Analysis 


Atuminum-BasE A.LLoys. “The Rapid 
Evaluation of Aluminum Alloys by Spec- 
trochemical Analysis,’ J. Kenneth C. 
Peer, Licht Metat AcE, February, 
1945, vol. 3, no. 2, pp. 12-13, 23. 

The author explains that spectrochem- 
ical analysis is a much more rapid 
method than wet chemical analysis for 
determining whether impurities in alumi- 
num-base alloys exceed the maximum 
percentage tolerances specified for those 
alloys. 


Steel 


Boron. “Effect of Boron on Machin- 
ability and Hardenability,’ T. G. Har- 
vey, THE Iron Ace, February 15, 1945, 
vol. 155, no. 7, pp. 52-54. 

The report of an investigation of the 
effects of boron on medium carbon steel 
shows that boron increases the harden- 
ability and decreases the machinability. 


ConvERTER. “Bessemer Steel Produc- 
tion and Application,’ Tue Iron AGE, 
March 22, 1945, vol. 155, no. 12, 
pp. 59-65. 

A symposium on bessemer steels con- 
ducted at a recent Pittsburgh chapter 
meeting of the American Society for 
Metals. Papers presented at the sym- 
posium were “Dephosphorized Bessemer 
Steel,” by Gordon Yacum; “Killed Besse- 
mer Steel,” by E. C. Wright, and “Future 
of Bessemer Steel for Automatic Screw 
Machine Parts,” by J. D. Armour. 
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SAND RAMMER (/eft) 
standard for ram- 
| specimens of 
molding sand and 
cores for the AFA 
green and dry 
permeability test 
and all standard 
strength tests. 
SAMPLE TRAY (below) 
for transporting 
sand samples to 
laboratory. Re- 
‘ duces moisture 
“Sas. loss to a minimum. 


MOISTURE TELLER Will dry a fifty 
gram sample of high permeability 
molding sand in one minute by 
forcing electri- 
cally heated air 
through the test 
sample. Test is 
in exact mois- 
ture percentage 
by gravimetric 
_ method. No cali- 
brations are re- 
quired. Operat- 
ing cost is very 
low. 


TEST CORE BAKING OVEN . . . This 
sturdily constructed, electrically 
heated oven, bakes test cores or 
dry sand specimens entirely by 
convected heat. Ideal for de- 
termining the strength of core 
oils, binders or the quality of 
core sands. 
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REDUCE 
SCRAP LOSSES 


PREPARE YOUR FOUNDRY for postwar 
competition by installing a prac- 
tical sand control program to re- 
duce scrap losses. We are able to 
supply you with the equipment 
necessary to carry out this pro- 
gram. This can be accomplished 
with little effortand a surprisingly 
small investment. Write us s 
scribing your available sand pre- 
paring equipment, type and size 
of castings and tonnage. We will 
be glad to give you our recommenda- 
tions for a suitable sand control 
program. 


UNIVERSAL SAND STRENGTH MACHINE 
WITH MOTOR DRIVE. . . Performs a 
wide variety of strength tests on 
molding sands, clays, cores and 
core pastes. You can obtain 
accurate results with this sturdy 
and reliable unit with a minimum 
amount of personal attention. 


TWO MINUTE SULFUR DETERMINATOR 
Provides rapid and accurate sulfur 
determination of coal, coke, 
irons, alloy r ~ 
steels and 

other ferrous 

ornon-ferrous — 

materials. Time | 

required for 

a complete 

analysis, ex- 

clusive of 

weighing 

samples, is 

2 minutes. 

For both 

preliminary 

and final 

sulfur deter- 

minations. 


THE HITEMP DILATOMETER You can be 
sure of better castings by knowing 
how your sands behave at pouring 
temperatures. The Dilatometer 
makes available both the visual as 
well as the physical testing of all 
molding materials at temperatures 
and conditions which prevail in the 
mold at the time the metal is poured. 
Two models now available. 


2-MINUTE CARBON DETERMINATOR en- 
ables you to determine either 
preliminary or final carbon con- 
tent of all metals with speed and 
accuracy. Complete determina- 
tion can be made within 2 min- 
utes after sample is weighed. 


PERMEABILITY 
METER You can 
make accurate 
shop control per- 
meability read- 
ings within 15 
seconds with the 
Permeability 
Meter. Widely 
used for measur- 
ing green, dry 
and baked A.F.A. 
permeability of 
molding sands, 
cores and molds. 
Use the Permea- 
bility Meter to 
improve sand 
conditionsin 
your foundry. 


DETROIT 4, MICH. 
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$7 for Instantly and Accurately 
Checking the Temperature of all 
Nonferrous Molten Metals 


MODEL 4000 — for wall 
type indicator or record- 
er Has flexible arm 
adjustable to any angle 
without use of tools 


Everyday, an increasing number of foundries are 
adopting the more efficient Elematic Thermo- 
couples. Not only because they give such de- 
pendable temperature control, but because they 


are more economical. 


All Elematic Thermocouples are equipped with 
our own, exclusive Metalast Protection Tubes— 
long life tubes which can be easily replaced 
without damaging or discarding the thermo- 


: 


couple, and at a saving of time and labor. 


Made of a special heat resisting alloy, in types 
for both furnace and ladle use, Elematic Ther- 
mocouples with Metalast Protection Tubes have 
been tested and approved by scores of the larg- 









est brass and copper foundries in America. 


Write for Our Latest 
Bulletin AF-500 


¢ THE LIFE OF YOUR THERMOCOUPLES WITH 
THIS REPLACEABLE METALAST TUBE 


Simple to attach. . - fully protects ther- 
mocouple from slag or molten metal .. . 
drilled from solid special alloy stock 
without welds or seams. Available in 
6” or 8” lengths with ¥2” pipe thread. 





ELEMATIC EQUIPMENT CORP. 


6046 WENTWORTH AVENUE, CHICAGO 21, ILLINOIS 
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speeds and efficiencies through -e- 
duced weights of machinery nd 
equipment. He described the sut- 
standing physical properties of 
aluminum and magnesium a! oys 
and their applications correl:ted 
with their properties. A brief ac- 
count was given of the inherent dif- 
ficulties in the production of lizht 
metal castings, such as porosity and 
micro-shrinkage. He outlined some 
of the methods which have been 
developed for the elimination of 
these difficulties. 

The speaker concluded his re- 
marks with a discussion of postwar 
fields in which light metals will play 
a prominent part. 





Firebrick Holds Good 
War-Time Record 


By C. E. Rothweiler 


REAT strides have been made 
G in the last five years in the mak- 
ing of fire brick, according to Cecil 
E. Bales, vice-president, Ironton Fire 
Brick Co., Ironton, O. Mr. Bales, 
chairman, A.F.A. Refractories Com- 
mittee, was the guest speaker at the 
St. Louis District chapter, April 12. 
The lecturer went on to tell an in- 
terested crowd the comparative qual- 
ities of fire brick made today as that 
manufactured during the last war. 
The industry is proud of its wartime 
record, stated Mr. Bales, as they 
have been able to fulfill all their 
wartime obligations. 





Kane Talks to Michiana 
On Foundry Dust Control 
By C. W. Peterson 


EFORE a packed house, John 

N. Kane, American Air Filter 

Co., Louisville, Ky., presented a 

technical paper on the “Control of 

Dust in Foundries.” This subject 

was well received by members of 

the Michiana chapter at the regular 

meeting held April 3, at the Hotel 
La Salle, South Bend, Ind. 


Announced at this time were the 
new chapter officers and directors 
elected to office: Chairman, W. V: 
(Continued on page 89) 
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“New Sources of Labor Supply 


id ne 
- [were opened up for our foundry 
ys c 

od 

c- An eastern foundry was almost at the end of its rope. Only the 

‘Jf huskiest kind of men were able to handle its 100 to 150 Ib. loaded 

¥ flasks—only strong men could lift them—let alone turn them 

ne over to shake-out the sand. And the available supply of strong 

e men was dwindling fast. 

0 


A Robins Portable Floatex Shakeout was purchased; that took 

eare of the shaking-out. But there was still the matter of lifting 

ay the loaded flasks to the deck of the machine. So a Special Flask 
Loader was created—an auxiliary device that took over all the 
labor of removing the flask from the foundry floor and deposit- 
ing it on the feeding table. 


rd Now, any kind of help can be employed—young boys, lightweight 
men... even an ex-chauffeur over 60 years old! As the superin- 


tendent remarked, “New sources of labor supply were opened-up 














de 
i, for our foundry when that Portable Floatex with its flask loader 
cil went to work in our shop.” 
ire 
les, Floatex Shakeouts have solved many difficult problems in found- 
he ties of all types and sizes all over the country. They are adapt- 
12. able to every kind of casting requirement: grey iron, steel, brass, , 
in- manganese and aluminum. They are genuinely full-floating— = 7° '!ader does an the tttinc. 
at Salsas pata fb man mere 
we gentle to flasks and castings. They have no vulnerable eccentric ‘ 
raf. shafts or outboard bearings to snap or break under load. They 
me require no massive foundations to absorb vibration. Floatex 
7 Shakeouts shake the flask—not the building. 
Full facts are contained in Bulletin 124—AF6. A copy will be 
sent free on request. ) 
rol 
Floatex Shakeouts are made in Standard models (self-dis- 
| charging and non-discharging, single and multiple units) 
ohn Hy RY to handle loaded flasks weighing up to 100 tons or more. ' 
‘Iter In Portable models (with and without flask loaders) for =o the tongs so they can wie 
, ‘ flasks up to 17 tons. : one just Gelprea™ shakes-out the 
1 of 
_ ENGINEERS, MANUFACTURERS AND ERECTORS OF MATERIALS HANDLING MACHINERY 
3 0 SE pcos ee ee ae saree ay 5 gee z ne reigns AEE eo cn 
- ROBINS 
otel 
si Mexggecen Moki : CONVEYORS 
de 4 ee cee weg INCORPORATED 
tors y dee. Nieicek . Wau: Founded in 1896 as Robins Conveying Belt Co. 
Vy ; oe ae ee a PASSAIC « NEW JERSEY 
FOR MATERIAL AID IN MATERIALS HANDLING 
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STURTEVANT 
FOUNDRY 
SHAKEOUT SYSTEM 


gives you 
thesé advantages: 





| Worker efficiency increased 
e by elimination of an occupoa- 
tional hazard. 


2 Equipment efficiency in- 

creased and maintenance re- 
duced—by control of abrasive 
dust. 












Cleaning costs reduced—by 
e removal before dust and va- 
pors can enter the room air 


4 Insurance risk reduced—by 
e banishing a source of occupa- 
tional disease. 


aa 





You can make dollars 


out of AIR- heres how.. 7 







BEFORE —This is the dust 


storm one customer had around 
the Foundry Shakeout—before in- 
stalling a Sturtevant System. It 
was a menace to health and 
equipment. 








AFTER —Now see the differ- 
ence! That dust is whisked off as 
soon as it is stirred up. A serious 
health hazard banished—cleaning 
eliminated—maintenance reduced. 


AMERICAN FOUNDRYMAN 








CUPOLA 
BLOWERS 


SMOKE AND 
FUME 


For example—compact Sturtevant axial flow pressure For example—Under varying loads, tempera- R E M OVAL 
fan with self-ventilated. motor handles dust laden air ture was hard to control in annealing furnaces, 

up to 250°, possesses over 79% mechanical effi- Now—with o Sturtevant Compressor—pressure 

ciency—saves space and power. of air to burners is held constant automatically, 

whatever the volume. Power is saved in propor- 

tion to the air used. 





CORE 
OVEN FANS 


FOUNDRY 
SHAKEOUT 
SYSTEM 








a) CUPOLA BLOWERS 


For example—Down-time, due to overheating of fan For example, Switching to a Sturtevant Cupole DU ST 
shafts, has been eliminated since Sturtevant Plano- Blower and controlling the air by weigh? poid , 


vane Fans went in. Equipped with o special “heat for itself within o year—with higher iron-coke 
slinger” on the main shaft it costs nothing to operate ratios, faster melting rate, improved micro- CONTROL 
—eliminates the need for water-cooled bearings. structure of castings. 


Yes, the way you use (or don’t use) AIR in the plant may be 
costing you plenty. But it can be made to pay big dividends! 
By turning to engineered air the Sturtevant way, foundries 


a | rs 
have increased production rates, improved quality of cast- 
ings, reduced wear on equipment, slashed plant cleaning 
costs, All that means real money savings—as these typical U eVa rn 


examples show. SPAT OFF 
And remember, whether it is a cupola blower or complete 


ventilating system, your air requirements need individual ° 
study—if you are going to obtain utmost efficiency, biggest Lh Mbp We 


5 





dollar savings. Why not discuss your plant air prob- 
lems with one of our experienced specialists? He will 
gladly give you up-to-the-minute advice and the 
expert cooperation you need to get dollars from air. 


B. F. STURTEVANT COMPANY 
Hyde Park Boston 36, Mass. 








4 


AN JUNE, 1945 





i: 7" 


that Clean Faster! Do the job Better! Last ~, 
IMMEDIATE DELIVERY IN ALL SIZES! 


e Hard and uniform best describes “Par Grit” and “Sure 
Shot” steel abrasives. For blast cleaning they’re unequalled 
because they’re scientifically heat treated by a special 
process which makes each pellet hard, uniform and tough. 
Foundries insist on Western Metal Abrasives . . . they 
guarantee longer life plus quick, positive cleaning 
action. 100-/b. Bags—Ton and Carload lots available. 
GUARANTEED ACCURATE SIZES . . . GRADED TO THE NEW S. A. E. SPECIFICATIONS 


The Western Metal Abrasives Co. 


Plant: Chicago Heights, Illinois 


General Sales Office: 2545 East 79th St. 
Cleveland 4, Ohio 
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O ny PICK UP YOUR PHONE we ASK THE 


A _{* ml WHERE OPERATOR FoR Jefferson 
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CHARGES, OF COJixSE. MANY 
OF THE ITEMS ADVERTISED IN THIS /SSUE ARE STICKED AND 
WE CAN SHIP AT ONCE“ ONE-PIECE CHAPLETS- PRODUCTS OF— 


DELTA- LaCLBDE -CHRIST Y - MASTER Preumatic TOOLS , ete / 
aN NSS AVLUNIE: THERE: + } 


FOUNDRY SUPE SAN EY We — Tt 
Asnlaud+ & lewis Sts. Pk la, | 
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Standard Test shows 
~ G-IRON*® 
more fluid by 30 to 35% 


Standard fluidity test of a G-Iron casting, containing 2.08% silicon, 
3.56 total carbon, measures 52 to 59 inches compared with ordi- 
nary iron which flows from 30 to 40 inches. 
Greater fluidity of G-Iron and reduction in internal shrinkage help 
solve the problem of casting thick and thin sections without the 
danger of cold shuts and shrink pockets. Reduces scrap losses. 
#G-lron is graphitized pig iron. The photo- 


graphs show its grain structure. The Photo- 
7 micrograph (circle, etched, 500 diam.) shows 
the random graphite evenly distributed. Man- 


ufactured under U. S. and Canadian patents. 


[RON CORPORATION 


NORTH TONAWANDA, N. Y. 








Division of American Rapiator & Standard Sanitary corroranion 
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ere it is—Friction Sawing, the BSR to. NN 


ferrous metals—to step up production as much a 





> Sa 
> Ra 


The saw cuts with an action similar to that of "torch cu 


but there cre no twisted, distorted shapes of thin mater’ % | YUP iis dissigtted. by the- specially-constructed, large. 


—no jagged edges; in fact, on many jobs the finish is\y : (ad | i i els.” 


smooth that further machining is unnecessary. 


The DoALL Zephyr provides in- 
finite. variable speeds of. 2,000 to 
10,000 f.p.m. or 3,000 to 15,000 
f.p.m. for cutting aluminum, mag- 
nesium, lead, zinc, brass, kirksite, 
copper, wood, masonite, rubber, 


plexiglass, plastics and laminates. 


Send for copy of the new booklet FRICTION 
SAWING and other Zephyr performances: 


a Oils ls he Speed 


Se yf ae 
‘oolant Systems 


CONTINENTAL MACHINES, INC. 
1340 S. Washington Ave. * Minneapolis 4, Minn. 
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HYDROCAL 


A - SUPER STRENGTH GYPSUM © 2 eee 


4 £ 4’ [ff tare 


a 


Makes Strong, Accurate Patterns Easier... Faster... Cheaper 





Easy to Use... Pattern makers can master the art of 
making patterns and models with Hydrocal gypsum TYPES OF HYDROCAL FOR PATTERN SHOPS 
cement by following simple directions. Patties: Gla Mileal . . . Gensel quxgees 


Accuracy... Patterns can be made to close tolerances. cypeum coment. 
Controlled setting expansion. Hydrocal B-11 .. . For built up or template 


P formed models or patterns. 
Stability ... No bad effects from changes in shop tem- Hydrostone* . . . Hardest and strongest gypsum 
perature or humidity. No joints to come unglued. No cement for duplicate patterns. Must be cast. 
end grain trouble. Cannot be worked under template. 


. High Expansion Hydrocal...To expand dimen- 
Speed .. . Saves time. Saves manpower. Complex con- dean of & pettern to compensate for metal 


tours and intersections can be developed quickly. shrinkage. 











Strong ... A super strength gypsum cement. Harder 
and stronger than ordinary plaster. 


Low Cost... Less than wood or metal. Practically no waste. 


Proven by Use . . . Used by progressive pattern makers. 
Sample and direction sheets on request. 


*Hydrocal and Hydrostone are trademarks reg. U.S. Pat. Off 
a ew oe ee ee ee mmm mmm 


UNITED STATES GYPSUM COMPANY 
Dept. F-6-45, Chicago 6, Illinois 


Send me information on: 


O 


PatternShop Hydrocal B-11 Hydrostone High Expansion 
Hydrocal Hydrocal 


United States Gypsum 





For Building e For Industry 


ON heii | 


a Gypsum - Lime - Steel - Insulation - Roofing - Paint 
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A Battery of Nicholls 16" Heavy Duty Machines 


Nicholls’ 
Molding 
Machines 


Preferred by the 
Largest Foundries... 


EDESIGNED to a minimum 
of working parts; thereby 
greatly reducing mainte- 
nance cost and, at the same 
time lowering operating costs 
through the saving of labor. 
The crossarm is equipped 
with a parallel squeeze plate 
which considerably reduces 
the amount of crossarm travel: 
resulting in faster operation 
and less effort required. The 
open end frame allows for 
flexibility in pattern lengths. 
Quick acting, yet so simple to 
operate that unskilled labor 
can be taught to make molds 
in record time. 





#18-44 Type “K” Heavy Duty Jolt Squeeze and Pattern Draw 
Molding Machine, with open end frame and parallel squeeze 
plate, 18” diameter squeeze piston and 8” diameter jolt piston. 


f-4 Wm. H. NICHOLLS Co., Inc. 


Le RICHMOND HILL, LONG ISLAND, NEW YORK 


Established 1910 


; Foreign Manufacturers and Selling Agents— 
For Continental Europe and Great Britain—The George Fischer Steel and Iron Works, Schaffhausen, Switzerland. 


NIC HOLL 
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Johnson, Oliver Farm Equipment 
Co., South Bend; Vice-Chairman, 
John McAntee, Covel Mfg. Co., 
Inc., Benton Harbor, Mich.; and 
Secretary-Treasurer, V. S. Spears, 
American Foundry Equipment Co.. 
Mishawaka, Ind. 

Directors elected for three year 
terms included: John MacDonald, 
Round Oak Furnace Co., Dowagiac, 
Mich.; G. O. McCray, Bendix Prod- 
ucts Div., South Bend; J. E. Digan, 
Logansport Radiator Equipment 
Co., Logansport; and M. F. Surls, 
Clark Equipment Co., Buchanan, 
Mich. H. E. Ardahl, Michiana 
Products Co., Michigan City, was 
elected a director to serve the un- 
finished term of John McAntee. 

This was the final meeting of the 
Michiana chapter and they will re- 
sume activities in the Fall. 





Old Timers Honored by 
Northeastern Ohio Chapter 
By William G. Gude 


NNUAL “Old-Timers” night 

of the Northeastern Ohio 
chapter, held May 10 at the Cleve- 
land club, attracted a record attend- 
ance. A total of 105 men were pres- 
ent with foundry service records 
showing 40 years or more. Dean of 
this group was A.F.A. Past President 
Ben D. Fuller, Whitehead Bros. Co., 
with 64 years of service, followed 
by G. H. Zimmerman, Eberhard 
Mfg. Co. Div., with 63 years; J. V. 
Horning, Ohio Foundry Co,, 61 
years; Henry M. Oehling, National 
Malleable & Steel Castings Co., 
Cleveland, 58 years, and E. Renk, 
Eberhard Mfg. Co. Div., 57 years. 
Among the guests present were 20 
apprentices from the Cleveland 
Trade School. 

At this meeting Chairman Russell 
F, Lincoln, Russell F. Lincoln & Co., 
Cleveland, announced the following 
men to serve as chapter officers and 
directors for the coming year. To 
serve as Chairman, A. C. Denison, 
Fulton Foundry & Machine Co., 
Inc., Cleveland; Vice - Chairman, 
Henry J. Trenkamp, Ohio Foundry 
Co., Cleveland; Secretary, Gilbert J. 
Nock, Nock Fire Brick Co., Cleve- 
land, and Treasurer, F. Ray Fleig, 
Smith Facing & Supply Co., Cleve- 
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WHERE AND 
WHEN YOU WANT THEM... 


. .. Falls Brand alloys are just that—engineered 
to meet your specifications exactly or to meet 
your requirements when alloy problems arise. 
The alloy research data at Niagara Falls Smelt- 
ing and Refining Corporation is accurate, thor- 
ough, and is at your disposal. The laboratories 
and technical staff are ready at all times to assist 
you in the solution of any alloy problem. 


Rigid laboratory control assures you that every 
‘shipment will be uniform in quality and will meet 
the specifications laid down. 


Our established policy is to see that you get the 
Quality Falls Brand Alloys you specify, where 
and when you want them. 
You'll find Falls Brand service 

fully dependable in meeting seciineices 
the most critical production Number 


It’s Buffalo 


schedules. Riverside 
7812-3-4 








NIAGARA FALLS SMELTING & 


REFINING CORPORATION 


America’s Largest Producers of Alloys 
BUFFALO 17, NEW YORK 

















AMERICAN-BRITISH CHEMICAL 


FOUNDRATES 


Scientifically Blended 
FLUXES 


for 


MELTING AND 
PURIFYING 


© ALUMINUM ALLOYS 
© BRASS ALLOYS 
© BRONZE ALLOYS 
© COPPER ALLOYS 
© NICKEL ALLOYS 
© GREY IRON ALLOYS 
© LEAD & TIN ALLOYS 
© SILICON BRONZE 
© MANGANESE BRONZE 
© ALUMINUM BRONZE 


Also 


MICAWASH— 
—MICAPARTE 


The Improved Original 
Mica Foundry Products 


® Core and Mold Washes. 





© Coatings for Permanent Molds, 
Pots, Kettles, Etc. 


® Refractory Parting Compound 
for All Ferrous and Non-Fer- 
rous Metals. 


MICAWASH and MICAPARTE 
CONTAIN NO FREE SILICA 


For Additional Information 
Address Dept. A. F. 


AMERICAN-BRITISH 
CHEMICAL SUPPLIES, INC. 
180 Madison Avenue 


NEW YORK 16, N. Y. 
Telephone ASHliand 4-2265 
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land. Elected for three years as 
Chapter Directors: Leon Miller, 
Osborn Mfg. Co., Cleveland; Dave 
Clark, Forest City Foundries Co., 
Cleveland; Tom West, West Steel 
Castings Co., Cleveland; Edward J. 
Metzger, Wellman Bronze & Alumi- 
num Co., Cleveland; Frank C. Cech, 
Cleveland Trade School, Cleveland; 
and Paul Wheeler, Link-Belt Co., 
who was elected a director for two 
years. 





Western New York Holds 
Dance and Bowling Party 
By J. Ralph Turner 


HE Buffalo Trap and Field 

Club was the scene for Western 
New York chapter’s spring dinner 
dance held May 12. After a tasty 
dinner was served the members and 
guests danced until the wee hours 
of the morning. 

On the following Friday, May 18, 
about 80 members gathered at a 
local bowling alley and enjoyed an 
evening of good fellowship. 





Schleede's Pattern Talk 
Presented at Twin City 
By H. F. Scobie 


HAIRMAN A. M. Fulton, 

Northern Malieable Iron Co., 
St. Paul, Minn., conducted the April 
24 meeting of the Twin City chap- 
ter at the Curtis Hotel, Minneapo- 
lis. E. H. Schleede, development 
engineer, U. S. Gypsum Co., Chi- 
cago, IIl., presented his applications 
of gypsum to foundry practice in 
an interesting and unique manner. 
Mr. Schleede divided his talk into 
applications of gypsum to pattern 
construction and use of gypsum as 
a mold material. Time saving in 
pattern construction and dies for 
forming aircraft fuselage parts were 
demonstrated. The working charac- 
teristics of gypsum and specific prac- 
tices used for forming and sweeping 
patterns were shown. 

At the business meeting the fol- 
lowing men were elected to hold 
cffice for the 1945-46 season: Chair- 
man, R. C. Wood, Minneapolis 
Electric Steel Castings Co.; Vice- 
Chairman, H. M. Patton, American 

(Continued on page 92) 








3 
easy 
steps 


to sell the metal 
working industries 





1 Contact the man who specifies 

* engineering materials and 

production methods . . . the 
ENGINEER. 


85 per cent of Metals and Alloys’ 
circulation of over 15,000 is de- 
livered to men who function as 
ENGINEERS. ; 


4 # 





Contact the Engineer in a 
medium he will READ, as well 
as receive. 


Metals and Alloys is READ by 
this Engineer for it speaks his 
language and concentrates on his 
problems as does no other indus- 
trial publication. 





Sell the Engineer when he is in 
his most unhurried and most 
receptive mood. 


75 per cent of Metals and Alloys 
readers receive it in their own 
homes! 


Sell the Engineer-and he will 
get your product specified | 
METALS and ALLOYS 


REINHOLD PUBLISHING CORPORATION 
330 W. 42nd STREET, NEW YORK 18, N. Y. 


The Engineering Magazine of the 
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Dollars t0 


et Dou ghnut 


(the “doughnuts” were these 
aluminum housings, cast with 
flaws that waste time and dollars) 


RADIOGRAPHY reduced rejection 
from 18% to less than 1% 


HERE again is an “inside story” of X-ray at work 
.. . of its ability to control the quality of parts 
... and improve manufacturing technic... 


Simple aluminum housings—ordered from a 
foundry—were radiographically inspected on 
receipt ... with immediate rejection of 180 in 
every 1000. 


Disastrous? No, for the fact that these flaws 
were discovered before machining meant valuable 
savings in time (of workers and machines), money, 
materials, And the best was yet to come... 


RADIOGRAPHY 


Analyzes ...Instructs...Corrects...Iimproves 


s) 


The radiographs—showing irregularities— 
were referred back to the foundry. Careful 
study suggested a new technic. Rejections 
on further deliveries dropped from 18% to 
less than 1%. 


Teamwork—that’s the keynote of this case his- 
tory ... with customer, foundry, and X-ray work- 
ing together toward greater efficiency, increased 
production. Time and again—in widely divergent 
industries—Radiography proves its worth . . . 
analyzing . . . inspecting . . . correcting . . . im- 
proving .. . eliminating waste . . . lowering costs .. . 


Radiography as an industrial tool has proved its 
ability to help industry meet present-day require- 
ments. It can be depended upon to do as much in 
the future. Eastman Kodak Company, X-ray Divi- 
sion, Rochester 4, N. Y. 





Kodak 





aictt SILICON Roy 


iSILVERY 


| The choice of Foundries 
| who demand the best. 


“Sisco” Silvery is a “must” 
in the modern foundry. Its 
use means better castings 
at lower cost. It supplies 
the needed silicon. 


Full information upon 
request. 


@e VIRGIN ORES 
@ LADLE MIXED 
@ MACHINE CAST 


tHe JACKSON 
IRON & STEEL CO. 


JACKSON, OHIO 











Reports on Chapter Activities 


Officers and representatives of A.F.A. chapter’ who report on local activ - 
ties in this issue are identified below: 


Central Indiana—R. Langsenkamp, Langsenkamp-Wheeler Brass Wor! 
Inc., Indianapolis. 

Central Ohio—Frank Kiper, Ohio Steel Foundry Co., Springfield. 

Chesapeake—E. J. Hubbard, Koppers Co., Baltimore, Md. 

Detroit—H. H. Wilder, Vanadium Corp. of America, Detroit. 


Eastern Canada and Newfoundland—G. Ewing Tait, Dominion Enginecr- 
ing Works, Lachine, Que. 


Metropolitan—George Hadzima, Robins Conveyors Inc., Passaic, N. J. 
Michiana—C. W. Peterson, Dodge Mfg. Co., Mishawaka, Ind. 
Northeastern Ohio—W. G. Gude, THE Founpry, Cleveland. 

Northern California—Richard Vosbrink, Berkeley Pattern Works, Berkeley. 


Northern Illinois-Southern Wisconsin—H. W. Miner, Fairbanks, Morse & 
Co., Beloit, Wis. 


Philadelphia—B. A. Miller, Cramp Brass & Iron Founders Div., The Bald- 
win Locomotive Works, Eddystone, Pa. 


Quad City—H. L. Creps, Frank Foundries Corp., Moline, II. 

Rochester—C. B. Johnson, The Symington-Gould Corp., Rochester. 

Saginaw Valley—J. J. Clark, Saginaw Malleable Iron Div., General Motors 
Corp., Saginaw. 

St. Louis—C. E. Rothweiler, Hickman, Williams & Co., St. Louis. 

Twin City—H. F. Scobie, University of Minnesota, Minneapolis. 

Western New York—J. Ralph Turner, Queen City Sand & Supply Co., 
Buffalo. 
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A.F.A. SYMPOSIA 


All on Malleable Foundry Subjects 


CHAPTER ACTIVITIES 








(Continued from page 90) 
Hoist & Derrick Co.; Secretary- 
Treasurer, Alexis Caswell, Manufac- 
turers’ Association of Minneapolis, 
Inc.; Directors, H. J. Bierman, Acme 
Foundry Co.; A. M. Fulton, North- 














ern Malleable Iron Co.; Sheldon P. 
Pufahl, Paul Pufahl & Son Foundry 


Malleable Iron Melting 
Fifteen ‘papers covering refractory problems, various melting units and 
procedures, pouring temperatures and fluidity—243 pages; 57 illustra- 
tions; 32 tables. Price: $3.00; $2.00 to A.F.A, Members. 


Graphitization of White Cast Iron 

Twelve papers explaining the principles of graphitization, the use of 
inert gases and various types of annealing equipment—174 pages, 87 
illustrations; 21 tables. Price: $3.00; $1.50 to A.F.A. Members. 

* 

of 

Gating and Heading Malleable Iron Castings 

Seven papers presenting modern gating and risering methods. Amply 
iilustrated to provide the answers to gating problems—83 pages; 80 
illustrations; 2 tables. Price: $2.00; $1.50 to A.F.A. Members. 














tive field ... 


Each article is the work of an outstanding authority in his res 
oundry Thought 


each symposium contains the combined findings of ers of 
and Research. Order direct from 


American Foundrymen’s Association 
222 West Adams Street Chicago 6, Ill. 

















Co.; and Clifford Anderson, Crown 
Iron Works Co. 





Casting Design Interests 
Big Crowd at San Francisco 
By Richard Vosbrink 


BIG audience, attracted by the 
subject “Design of Castings,” 
attended the Northern California 
chapter’s final technical meeting 
held at the Engineers Club, San 
Francisco, May 11. This program 
fulfilled an oft expressed desire for 
a meeting of this type on casting 
design and George McDonald, H. 
C. Macaulay Foundry Co., as Spe 
cial Chairman, had an _ excellent 
program worked out. 
Charles Winslow, Winslow Eng! 
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neering Co.; Richard Vosbrink, 
Berkeley Pattern Works, Berkeley; 
Ray Wilson, Pacific Steel Casting 
Co., Berkeley; and Henry Hirvo, 
Enterprise Engine & Foundry Co., 
served as Mr. McDonald’s “cast.” 
Each of the above men were allowed 
90 minutes in which to discuss such 


. subjects as engineering, patternmak- 


ing, molding and machining of cast- 
ings. This production was one of 
the highlights of the year. The time 
spent in preparing this meeting was 
worth the effort as both members 
and guests were amused by some of 
the questions asked from the floor 
and the answers given by the “cast.” 





Cores and ‘F Metal’ Are 
Discussed at Ceritral Ohio 
By Frank Kiper 


DUAL meeting with Jack 

Schram, Swan-Finch Oil Co., 
Columbus, O., and C. R. Wiggins, 
Ferrous Metals Corp., New York, 
N. Y., made up the April meeting 
for the Central Ohio chapter. 

Mr. Schram, who spoke on core 
room problems, gave a detailed 
analysis of the causes and cures of 
certain typical core room troubles. 
He emphasized the fact of weather 
conditions, time of mixing and vis- 
cosity of core oils. The effect of the 
rate of baking on all core proper- 
ties, the causes of penetration of 
core surfaces and the causes and 
cures of shrinks and cracks also were 
discussed. 

Mr. Wiggins’ paper on “F Metal” 
described its characteristics and 
post-war possibilities. 





Casting Defects Presented 
By Klopf at Nor. Ill.-S. Wis. 
By Howard W. Miner 


HE Northern Iilinois-Southern 

Wisconsin chapter met March 
13 at the Hotel Hilton, Beloit, Wis., 
to hear A. S. Klopf, Firegan Sales 
Co,, talk on “Casting Defects.” The 
speaker, who is secretary, A.F.A. 
Casting Defects Committee, ex- 
plained the purpose and --. gress of 
this committee’s wor’ In his illus- 
trated talk he descr:ved numerous 
types of casting defects =,plaining 
their causes and possible ways to cor- 
tect the condition. The information 
was well presented and the many 
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questions put to the speaker during 
the discussion period showed the 
importance of his subject. 





June Chapter Meetings 


June 16 


Western New York 
Hotel Touraine, Buffalo 
ANNUAL MEETING 


Quad City 
Camp Nobel, Moline, Ill. 
ANNUAL Picnic 


Philadelphia 
Hy-Top Country Club 
+ + 


June 25 


Erie 








Moose Club, Erie, Pa. 





Service Award Features 
Chesapeake March Meeting 
By Erle J. Hubbard 


| Say eatesipse for forty years in the 
foundry industry, Fred Roemer 
was presented with a pen and pencil 
set at the March 23 meeting of the 
Chesapeake chapter. The presenta- 
tion was made on behalf of the chap- 
ter by Ed Horlebein. Fred is retiring 
from the foundry industry after long 
and faithful service. 

The talk of the evening was made 
by Max Kuniansky, Lynchburg 
Foundry Co., Lynchburg, Va., his 
theme being gray iron foundry prac- 
tices and problems. 
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BENTONITE 


@A laboratory con- 
trolled, first quality 
product especially ‘‘tai- 


lored’’ for Foundry Use 


@ Offered by a pioneer 


@ Sold with a complete technical service 


... available on request... fitted to your 
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F. E. SCHUNDLER & CO., INC. 
540 RAILROAD STREET « JOLIET, ILLINOIS 
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Write for samples; 
make your own fes?. 


FOUNDRY SERVICES, zwc. 


280 Madison Avenue 
} Al New York, N. Y. 
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The Synbol of Zuality 


The Stevens Elephant —symbol of standardized quality in 
Foundry Supplies and Equipment —again proves its leadership. 


PRODUCTION FIGURES 


show that during the month of March, our Facing Mills produced 
a greater fonnage than in any one month since May, 1929. 


THE REASON? 


More and more foundries are realiz- 


ing that using STEVENS FOUNDRY 
FACINGS means better, cleaner 


castings—with savings in both pro- 


The original of this ele- 
phant is a bronze casting 
—a fine example of the 
foundryman’s art 


is. 


duction time and cost. The continuous 
flow of repeat orders we receive for 
Facings of every type, is definite proof 


of this recognized leadership. 


DETROIT*26-MICHIGAN 


*NEW ENGLAND _ 166-182 Brewery St., New Haven, Conn. 
* NEW YORK and PENNSYLVANIA, 93 Stone St., Buffalo. N. Y. 


* INDIANA | Hoosier Supply Co., 36 Shelby St. Indianapolis, tnd 
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* CANADA FREDERIC B. STEVENS OF CANADA, LIMITED 
* 1262 McDougall St. . . . .  . Windsor, Ontario 
* 2368 Dundas St.. West ; ; Toronto, Ontario 
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CAPTAINS ~ 
INDUSTRY 
Plant your flag 
on top, too! 




























This year we’ve got * 


m , 
This year weve pat ete 
CAPTAINS of INDUSTRY—here’s your 


ne got to lend Uncle Sam 
got Ze make £ =35/ in 2 chunks almost as Check List 


much as we lent last year in 3. Which means that, in the for a successful plant drive: 
approaching 7th War Loan, each of us is expected to buy de Gib te cect Oe “0: Wer Bans Cee 
a BIGGER share of extra bonds. pany Quotas” from your local War Finance 
os ; . Chairman. Study it! 

The 27 million smart Americans on the Payroll Savings se Determine your quota in E Bonds — the 
Plan are getting a headstart! Starting right now they are backbone of every War Loan. 

boosting their allotments for April, May and June—so that * Arrange for plant-wide showings of “Mr. & 

‘ , Mrs. America’’—the new Treasury film. 
they can buy more bonds, and spread their buying over > Ghedbets “Sew to Get Theo now 
more pay checks, War Finance Division booklet explaining 
: . . the benefits of War Bonds. 

Our Marines went over-the-top at Iwo Jima in the greatest, % Circulate envelopes for keeping bonds safe. 
and hardest, battle in the Corps’ history. Now it’s your turn! % Display 7th War Loan posters at strategic 


Your quota in the 7th i ded to help finish this war, side- points. 
; “ts ’ # ste . ah art : : 7 ‘ % And—see that a bench-to-bench, office-to- 
track inflation, build prosperity. So, captains of industry, 


office 7th War Loan canvass is made. 
plant your flag on top — like the Marines at Iwo Jima! * 














The Treasury Department acknowledges with appreciation the publication of this message by 
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WThis 1s an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Councd & 
































Despatch RACK OVENS are foundry 
favorites. Easily adaptable to all baking 
For an easy, low cost way to get all your corebaking jobs Gcovie of taudeke, ane oy su brea. Sat 
out faster, take a tip from this foundry’s ingenious use of tac aire A ch tee aearh coh 
Despatch rack and drawer type ovens together. 
*Broduction baking and regular runs go in 3 roomy, fast- 
baking» Despatch" rack-idadedj ovens. Production overflow, YLT 
rush jobs, specials and odd-sized molds or cores go direct from Alociooiir—ly 
coremakers’ benches into two Despatch drawer-type* ovens 
(shown at extreme right) without.waiting. 
* “This Way there’s no interruption of regular-run baking, a// 
jobs get out faster, baking bottlenecks can’t develop, and you 
get full use of the speed, capacity.and convenience offered by * Despatch DRAWER OVENS provide 
Despatch ovens. What’s more, baking costs are Jess. Selene cumartiiaems tis af wonmaiens 
- ° —~ main chamber. Ideal for rush jobs or 
ASK a Despatch Engineer to plan a more profitable productisaatiae: oF on ~ tad aS 4or5 
oesare™ and efficient core oven layout for your foundry. oe 
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WRITE TODAY! Get these two : 

colorful Bulletins 31 and 32. Illus- 7. 
trates typical advantages of Des- e% * Se Ke bo Y 
patch Batch Type and Drawer Type 


~ ‘ Ovens: New, helpful, interesting. fe, s = N Cc OM PANY Scnen uae & 


' ENS 
| - 7 tet 
a ae ‘ovens 
t “ . 

















